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PEEFACE 



The very rapid sale of Professor Ziegler's text-book in 
Germany haa led to an unforeseen delay in the completion 
t of the Second Part. Two editions of the sections already 
published having been exhausted, the Professor has been 
obliged to give to the preparation of a third edition of 
these the time he hoped to spend in completing the re- 
maining sections. My own purpose was that the second 
[ volume of this English version should conclude the book, 
^ but in view of the requests which reach me from every 
I Bide I have thought it better to bring out the first eight 
1 sections as an instalment than to put off the publication 
I of the whole for another year. The third and concluding 
I volume is already in hand, and veill be of about the same 
I size as the present. It will contain the sections on the 
I Kidney, the Lungs, and the Nervous System, together 
[with general indexes to the whole work. 

In the third German edition the arrangement of the 
t articles has been recast, and other changes of form have 
I been made ; hut in order to preserve the continuity 
I of the English version I shall follow throughout the 
I plan of the first volume. This plan has been generally 
I approved, and it appears to be the most convenient for 
English students. 



VI PREFACE. 



My renewed acknowledgements axe due, and are very 
heartily rendered, to Professor Klein and Professor 
Greenfield, who have read and commented on each sheet 
as it passed through the press. Dr George Thin has in 
like manner done me the kindness of reading the chapters 
on the Skin. Professor Ziegler has given me his ready 
help on many points, and has enabled me to utilise his 
additions to the text of the later sections. Dr Sims 
Woodhead courteously placed at my disposal the drawing 
oi Actinomyces from which Fig. 174 £ was engraved. 

In view of the generous aid I have thus received I am 
encouraged to hope that little in recent Pathology has 
been overlooked which is likely to be of value to English 
students. 

DONALD MACALISTER 



St John's C!olleoe, Cambridge, 
F^brmry 1884. 
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SECTION I. 



BLOOD AND LYMPH. 
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FUNCTIONS OF BLOOD AND LYMPH. 



251. Blood and lymph are the essential juices nf thu body. 
They stand in the closest relation to the vita! processes which go 
on in the tissues. By means of the blood the constituent elements 
of the body are supplied with the nutrient substances and the 
oxygen which they require. By the blood and the lymph are 
conveyed away the waste and surplus matters which have ceased 
to be useful to the tissues. 

The nutrient substances and the oxygen are derived from 
without. The former usually enter the body from the ali- 
mentary canal, the latter usually through the lungs. But most 
parts of the body are under certain conditions capable of directly 
assimilating both nutriment and oxygen. The channels of entrance 
are in such cases the smaller bloud- vessels and lymphatics. 

The matters which have to be removed from the tissues are 
partly surplus nutriment, partly the products of tissue-waste and 
metabolism. These matters are carried off either to be utilised 
elsewhere within the system, or to be ejected altogether. 

Under normal conditions the incomings and outgoings balance 
each other in amount. 

The channels by which the normal constituents gain access to 
the blood and lymph may also serve to admit matters which are 
noxious or at least abnormal. These matters may be either wholly 
extraneous, or produced within the body itself m virtue of some 
morbid or abnormal metabolism. The result of their admission 
is a more or less enduring pollution of the blood and lymph. In 
' many cases the blood is able to eliminate them harmlessly and 
speedily, chiefly by means of the kidneys and the liver; but 
in other cases the pollution is more permanent. The composition 
of the blood often suffers in consequence, and its renovation may 
not be effected until some of the tissues or organs have been more 
or leas injured by malnutrition. 
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The abnormal matters which gain access to the blood may be 
in very various states of aggregation. Most commonly they arc in 
the form uf gases or liquids ; but the blood is likewise not 
infrequently polluted by the admission of solid corpuscular matters. 
These latter have by far the greatest interest te the pattolo^t, 
for they are demonstrable by means of the microscope. 

We cannot regard the blood eis a liquid whose chemical 
composition is variable or indefinite. Experiment shows that the 
proportions of albuminoids, salts, iron, etc. which it contains are 
constant within narrow limits, and that its composition is main- 
tained by nicely-adjusted assimilation and elimination of materiaL 
We must therefore look -upon any serious variation from the 
normal in the composition of the blood as a pathological 
phenomenon. 

The blood is in tact a definite living tissue. 

Although the changes that occur in the composition of the blood 
are by no means so important as were formerly believed, though 
we no longer consider the juices and "humours' to be the seat of 
all diseases, yet we should be in error if we regarded the blood as 
nothing mure than a solution of various chemical substances. The 
blood always contains living cells, and these fulfil definite vita! 
functions. And even if the red corpuscles are so transformed from 
the ordinary cell-type that some deny their right to the title of 
living cells, the life and activity of the white blood-cells is im- 
mistakeable, and they are an essential constituent of the blood 

In disease, too, the blood comports itself as a living tissua We 
may have localised death or necrosis in a solid tissue, and we may 
likewise have a localised death of the blood. The retrogressive and 
formative changes in cells and intercellular substance, which 
we have recognised as the manifestation of dbeased function 
in the solid tissues, have their analogues in the elements of the 
blood. Many of the morbid processes affecting the blood are thus 
manifested not merely by changes in its chemical composition, but 
by simultaneous changes in the form and quantity of its morpho- 
logical elements ; and in many diseases the morbid activity of the 
white blood-cella plays a highly important part. 



CHAPTER II. 



INTRAVASCULAR, COAGULATION OR THROMBOSIS. 



252. We have already seen (Art. 35) that when blood dies it 

usually coagulates, that is to say — solid masses of fibrin are formed 
in the plasma, the masses consisting of granules or granular fibrils 
or homogeneous Bakes. When coagulation occurs within the 
vessels duriDg life the process is called thrombosis, Etnd the 
coagulum is called a thrombus. 

On Schmidt'8 hypothesis the coagulation of the blood depends 
on the union of two albuminoid bodies, fibrinogen and fibrino- 
plaatin (or paraglobulin), in presence of a third factor or ferment 
(Art. 35), Taking the fibrinogen as furnished by the plasma, and 
the other factors as fumishea by the colourless elements of the 
blood, coagulation is evidence of the death of the latter in whole or 
in part. 

Coagulation may take place in blood which is at rest, or in 
blood wbich is in motion ; and the appearance of the thrombus is 
different in the two cases. In blood at rest coagulation takes 
place throughout the entire mass simultaneously. The thrombus 
18 thus dark-red or brown in colour, and consists of granular and 
fibrous clots of fibrin containing multitudes of red corpuscles and 
a few white corpuscles. Red thrombi of this kind are most 
commonly formed iii occluded or highly engorged vessels. When 
recent they are soft and full of serum. Afterwards they become 
firmer, tougher, and drier, the fibrin contracting and squeezing out 
the serum. They become at the same time paler and greyer ; the 
decolorisation proceeds in fact by the same st«p3 as in extravasated 
blood (Art. 68). 

When coagulation begins in blood which is still flowing, the 
entire mass does not coagulate at once; minute flakes separate 
out, consisting chiefly (according to Zahn) of white blood-cells 
with a varying number of red blood-cells. According to the 
number and arrangement of these latter the thrombus may be 
white or grey, or pale reddish, oc mottled and stratified. 
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In the case of pure white thrombi, only the colourless 
elements of the blood separate out. Wheu the necessary local 
conditions for coa^ilation are set up at any spot (on the intima 
of the heart or of a vessel) the clots adhere to the surface, and 
gradually increase in size by successive additions. At 6rst the 
cellular elements of the mass arc distinguishable ; but in twenty- 
four hours the outlines of the cells disappear, and the mass is 
transformed into homogeneous or finely-granular fibrin. 

The thrombus grows by the addition of colourless elements 
like those in which it began. If red corpuscles are entangled with 
the others, it may gradually become more and more tinged with 
red. If the red corpuscles are precipitated jm- saltam or inter- 
mittently, the thrombus will exhibit strata of red and white. This 
alternate precipitation, which leads to the formation of mottled 
thrombi, is most likely to happen if the blood is alternately at 
rest and in motion at the site of the deposit. 

The fmidameutal investigations ou the subject of thromboiiis are those 
of ViRCHOW (Oetamm. Abkandl. 1856, Hand. d. spec. Path, i), who made out 
b; ex{)erimeut the conditioiia of iiitravasciilnr ctHtgulntioti and ita eflects on 
the circulation. Zahn haa shown {Virck. Arch. vol. '6%, and Bxe. tuAL de la 
Suiue rom. 1881) that the formation of a throinbuB in the blood-Tease! of a 
frog may be direotly observed under the microscope ; one has only Us injure 
the vessel mechanically or jilace on it a crystal of common salt, and coflgida- 
tion at once begins. lu this way the behaviour of the white corpuscles has 
chiefly been made out. Quit« recently Bizzozero {CeiiCralb. f. d. nusd. Wis*. 
1962, Arch, ital. de biologU i, and Y'a-ch. Arch. vol. 90) has observed in living 
blood certain small colourless disc-like bodies, almut half the size of the 
ordinary white corpuscles. These he calls '^ BlulplilUc/ien" or blood-platea, 
and re^rds as identical with Hatbu's haematoblasts (Art. 35). In blood 
taken from the vesaela in the usual way they break up into the knots of 
granules described by Max Schultze and others. According to Bizzozxao 
coagulatioa takes place when the blood-plates begin to break up in a liquid 
containing fibrinogen ; aud he ntaintaias that they form the essential con- 
stituent of white and mottled thrombi. Rausckenbach, a pupil of Schuiot's, 
hascriticised thetie statements in a reoent inaugural dissertation (Doqiat 1&8B). 
See also WooLDRmaE, Ihi Boii-S^moiuPt Arch. 1883. 

25S. Thromboiie depends upon two factors; one is the 
morbid alteration of the vessel-wall, the other the retardation or 
stoppage of the blood -current. In most cases the two factors are 
in action simultaneously. 

In normal conditions coagulation is prevented by the ever-re- 
newed contact of the blood with the living endothelium of the vessel- 
wall (Bbucke). If the endothelium die in consequence of disease 
of the inner coat of the vessel, or if the blood is in part prevented 
from fresh contact with the endothelium by stagnation or cessation 
of the current, the influences which inhibit coagulation are inter- 
fered with. In accordance with this view we find that thrombosis 
is commonest where there is degeneratiou or inflammation of the 
lining membrane of the vessels or the heart, or where the circula- 
tion is impeded by such causes as compression or occlusion or 
dilatation of the vessels, fatty change in the heart, etc Direct 
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injury of the vessel-wall, if it extend to the intiiiia, likewise leads 
to thrombosis. If a vessel bo perforated by a small opening, the 
wound ia quickly closed by white corpuscles which deposit them- 
selves around and over the opening, while a white thrombus 
gradually forms and project-s into the lumen of the vessel. 

The various forms of thrombus are distinguished according to 
their relation to the lumen of the vessel. Parietal thrombi are 
seated on the walls, valvular thrombi on the valves of the heart 
or of the veins. If the thrombus occludes the vessel it is called 
obllteratliiff. The first deposit is spoken of as primary or auto- 
chthonous, the accretions superimposed on it as secondary or 
induced By such accretions a parietal thrombus may grow into 
an obliteratiiig one. In this way, too, it not seldom happens that 
a thrombus originally white or mottled is covered over with a red 
thrombus: the first deposit takes place in blood which is still 
moving, this by degrees occludes the vessel, the current ia stayed, 
and the blood then coagulates as a whole. The reverse occurs 
when an obiitcratiug red thrombus contracts, and leaves the 
channel partly free again. Both cases are illustrated in the 
maraamlc thrombosiB of cachectic anaemic patients ; in them 
the vascular system seems too capacious for the diminished 
quantity of blood in circulation, and m consequence the current is 
here and there abnormally slow or ceases altogether. 

Thrombosis may occur in any part of the vascular system, 
Cardiac thrombosis usually begins in the auricles, or in the crevices 
between the trabeculae carueac. In both sites the thrombi start 
from the deeper folds and involutions of the endocardium, but by 
continued apposition of fibrin they may grow into large polypoid 
masses projecting into the cavity, and are then spoken of as 
cardiac poljrpl- Coagula form in like manner upon the surfaces 
of inflamed valves. Both the parietal and the valvular forms of 
cardiac thrombi may grow to a very laige size, and fill out the 
greater part of the aunculo- ventricular cavity. 

Thrombosis of the larger arteries may occur in the most various 
situations. In marasmic patients with highly degenerate arteries 
parietal thrombi, both white and mottled, may be formed in the 
aorta and adhere firmly to the inner coat. In the veins thrombi 
are most commonly formed in the pockets of the valves ; whence 
they grow out and become obliterating thrombi. Or a thrombus 
primarily formed in a small tributary vein may grow out into the 
lumen of a larger vein. For example, thrombosis originating in 
a small vein of the lower limb may ultimately extend continuously 
till it reaches the vena cava inferior or even the heart itself. 
Thrombosis of the smallest vessels is usually the result of some 
disorder of the tissues, chiefly of the nature of inflammation or 
necrosis. 

Post-mortem clots. Thrombi which have beeu fonned during life are in 
general easily distinguished from clota formed in artkiUo morlii or post murtein. 
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After death the blood UBually coagulates in such a way that the red corpuscles 
are entangled and iuchided in the clots ; on post-morteni eiamimition we find 
the vesselH containing soft dark-red gory masses. Sometimea however the 
oorpuBcles have time to Beporate from tne plasma before the fibrin is formed ; in 
suon coses the clots are soft, moist, somewhat eltistic, yellowish, and faintly 
opalescent. From these somewhat bacon-like clots the true white or mottled 
thrombi are distinguished by their greyish and more opaque appearance, and by 
their more or leas marked stratification. They ai-e moreover firmer, drier, and 
less elastic; when torn across the surfiice is corrugated or step-like ; and finally 
they adhere to the wall of the vessel and geserally distend it (IlUMPHtir), while 
the post-mortem clota am free. Under the microscope the thrombi are seen to 
contain a larger proportion of white blood-cells than the post-mortem dots. 

It is less easy to distinguish red thrombi from red post-mortem clots. 
The chief characters of the former are their greater firmness and dryuesa, 
and their adhesion to the vessel-wall In less recent thrombi signs of 
decolorisation appear, by which the dark-red of freshly coagulated blood 
passes into a iigater aud brownish red. Not uncommonly we may find 
true thrombi overlaid and concealed by post-mortem coagulations. 

With regard to the effects of thrombosis upon the circulation see Arts. 
22—26 and 30. 

254. Issues of thrombosis. The tiilly-developed thrombus 
ia a somewhat firm and dry mass adhering to the lining membrane 
of a vessel or of the heart, its colour and atructure varying as we 
have described. The comparatively small quantity of liquid it 
encloses is explained by the fact that the fibrin after its separation 
always shrinks, and so squeezes out the liquid from its meshes. 
Thb ahrinking, when it occurs in an obliterating thrombus, may 
leave the channel of the vessel open once more. In many instances 
the contraction due to shrinking is very considerable. The fibrin 
is transformed into a dense mass, which may persist unchanged 
for a long time and ultimately becomes calcified. It is thus that 
the chalky concretions called phlebolltlu are formed in the veins. 
In the same way thrombi which are seated on roughened surfaces 
in the aorta or valves of the heart may become calcified ; and may 
become sheltered from secondary deposita by the growth of an 
endothelial covering over them. 

Contractloii with calcification is what we may call a favourable 
issue of thromboaia. The veiy common issue of thrombosis in soften- 
ing is much less favourable. Softening is distinguished as simple 
or red softening, and puriform or yellow softening. In simple 
or red softening the central parts of the thrombus are first of all 
changed into a greyish or reddish pulp, consisting of broken-down 
and shrunken red corpuscles, pigment granules, and colourless 
granular detritus. If the softening then extends to the surface 
layers, and if the blood-current is still flowing over the thrombus, 
the products of disintegratioQ may bo carried into the general 
circulation. This occurs Doth in the case of cardiac polypi and in 
venous thrombosis, especially when the tip of a thrombus projects 
from the orifice of a small vein uit« the channel of a larger in 
which the blood is still flomng. The result ia the Ibrmation of 
emboli (Arts. 80 and 37, and 2o7). 
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The tiioat uufavourable issue of all is the purlfbrm or yellow 
■oftening of the thrombus. lu this case the thrombus is trans- 
formed into a dirty or reddish yellow, foetid, pus-like cream or 
pulp. This contains a midtitude of pus-corpuaclos and a lai^ 
proportion of a finely-granular matter, which consists in part of 
fatty and albuminous detritus, and in part of micrococci. The latter 
frequently form groups or colonies, and are probably to be regarded 
as the exciting cause of the softening process. Such puriform 
thrombi act destructively on the surrounding tissues and set up 
inflammation. The intima of the vessel becomes turbid or opaque ; 
and suppurative inflammation begins in the tunica media and 
tunica adventitia, extending to the tissuo enclosiny the vessel. 
Soon the entire thickness of the vessel-wall is infiltrated, and 
takes on a dirty yellowish or greyish appearance. Ultimately the 
tissues undergo putrid disintegration (.AJt. 291). If the punform 
matt«rs are carried by the blood-current to distant spots, they 
there produce necrotic and putrefactive changes in the tieflues, and 
set up suppurative inflammation. 

The entire process, in which puriform softening of a venous 
thrombus is associated with suppurative inflammation of the 
vessel-wall, is described as purulent thromlioptileliitll. It is due 
in the first instance to the causes which lead to thrombosis, and in 
the second to the access of micrococci to the thrombus. In other 
cases the inflammation of the vessel-wall is primary, and the 
thrombosis a secoudary cfl'ect. The purulent form is moat com- 
monly met with iu the neighbourhood of septic wounds and ulcers. 

255. The most favourable issue of thrombosis is in organl- 
satton of the thrombus. By this is meaut the replacement of 
the fibrin and corpuscles by vascularised fibrous tissue. 

The new fibrous tissue is mainly the product of an inflamma- 
tory process, it is developed from migrated white blood-cells. 
Regenerative multiplication of the endothelial cells plays but a 
subordinate part, or none at all. The thrombus itself takes no 
active share in the process; it is a lifeless mass, a foreign body, 
and as such sets up inflammation iu its neighbourhood. The 
inflammation runs the same course as other constructive or plastic 
inflammations. The histological changes follow exactly on the 
lines of those described in Arts. 108 — -111 ; and the behaviour of 
the tissues towards the foreign body (the thrombus) is identical 
with that described in Arts, 112 — 116. The process by which a 
thrombus is organised resembles most closely the plastic inflamma- 
tion of a serous membrane. A blood-vessel has indeed a certain 
anatomical analogy to the serous cavities, being mainly distinguished 
by its particular configuration and by the special structure of its 
walls. 

In the first stages of the organising process we observe that the 
vessel-wall is here and there iufiltrated with small leucocytes, the 
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infiltration appearing in the outer and middle coats (Fig. 118 e). 
as well as in the inner coat {_/'). Presently migratory cells begin 
to accumulate, partly within the lumen of the vessel (g), partly 
within the substance of the thrombus, and partly between the 
latter and the veasel-wall. The first cells which migrate are small 
and round, and their nuclei are strongly stained by colouring- 
reagents, Presently larger cells appear, mth clear vesicular nuclei 
(/() ; these have been developed out of the migratory cells. They 
are of various forma, rounded, elongated, or ramitied (h). These 
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larger cells are the formative or fibroplastic cells. When they have 
multiplied sufEciently, so that they become contiguous, they are 
gradually transformed into fibrous tissue. New blood-vessels are 
simultaneously developed, and at length the new-formed tissue is 
vaacularised throughout. 

This is the general course of the process ; biit considerable 
variation may take place in details. Thus if the thrombus result 
from ligature, in a young and healthy patient, the accumulation of 
leucocytes will be much more marked than in such a case as is 
represented in Fig. 118 : in this case the patient was old, and his 
arteries had already imdergone a certain amount of morbid change. 
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The accttmulation of leucocyteB may become so great as to give 
the thrombus the appearance of a mass of granulation-tisane. The 
duration of the process also varies greatly. By operating on one 
of the lower animals we can be sure of fintung the tnrombus 
completely vaacnlariaed in twelve days. In the case figured above, 
the first formative cells are developing three weeks after the 
ligature. 

The leucocytes are derived from the vasa vasonim and the 
vessels in the neighbourhood of the occluded vessel. They enter 
chiefly from the zone of ligature, at the points where the inner 
coat is torn through and where the injury to the vessel-wall is 
greatest, The new vesseb are likewise derived from the vasa 
vasorum, though blood -channels are also opened up from the side 
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circulation of occlusion by embolism has already been described 
(Art. 30). 

An embolus may undergo changes analogous to those which 
take place in the primary thrombus ; it may soften, or shrink, or 
become calcified, or be replaced by fibrous tissue. 

The process of organisation is the same as that already 
described, but the volume of the fibrous plug is always very 
much smaller than that of the original embolus. After some 
weeks or months the site of the embolus is often marked by 
nothing more than a fibrous band or a nodular protuberance on 
the inner coat of the vessel. In other instances the lumen is 
crossed by numerous threads ninning singly or connected into a 
loose network. 

But the process is necessarily very different when the embolus 
sets up destructive inflammation around it. The inflammation 
then takes the suppurative form; the vessel- wall, the sheath, 
and the surrounding tissue are successively attacked, and an 
embolic abiceM is formed (Art. 291). 
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CHABGSS IN THE QUANTITY AND COMPOSITION OF 
THE BLOOD. 
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258. We have already said (Art. 251) that the blood is a liquid 
tissue whose quautity and compoaitioo are normally constant, within 
narrow limits. This constancy of the blood ia maintained by the 
physiological adjustment of tho matters assimilated and the 
natters eliminated, and by the speedy rejection of any abnormal 
matters which may gain entrance. Id disease the equilibrium may 
be disturbed, so that the quantity and the chemical constitution of 
the blood may deviate from the normal for a longer or shorter 
time. 

Increase in the quantity of blood in the body, i.e. a tnie 
hyperplasia or plethora, does not occur as an abiding condition. 
When, for example, aft«r amputation by the bloodless method (in 
which the blood contained in the limb is pressed back into the 
body before operation), the quantity in the body is rendered 
relatively excessive, the surplus is rapidly used up and ia not 
replaced. True plethora or polyaenaia is in fact an essentially 
transient condition. 

The opposite condition, namely decrease in the quantity of 
blood, is C(JIed ollgaemla or anaemia. Every abnormal loss of 
blood produces a temporary anaemia. If this does not exceed 
a certain limit, and if there is nothing to interfere with the 
production of blood, the loss is soon made up, and the anaemia 
IB transient. But if the loss is greater, or often repeated, or long 
continued, the anaemia may become chronic. During life this 
condition is indicated by the pallor of the skin and mucous mem- 
branes ; post Tiwrtem it appears in the small proportion of blood 
contained in the several organs. 

After a loss of blood the repla^eaieut of the liquor sanguinis 
proceeds more rapidly than the replacement of the red corpuscles. 
For a time, therefore, the blood is relatively poor in red corpuscles, 
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a condition describexi as oligocythaemia. This condition is 
frequently obBen-ed in fevers and iu casos of Iiad or mercury 
poisoning; it is then an indication of impaired nutritiou. In other 
cases we must assume that the cause lies in the imperfect working 
of the blood-making organs (Art 261) ; but we are frequently 
unable to say where the fault lies, and then we speak of the 
condition bs euential or Idiopathic anaemia. 

If the elimination of water from the blood be interfered with, 
as in renal disorders, the blood becomes watery, and the condition 
is described as hydraemia or hydraemic plethora. Here the 
watery parts alone are out of proportion, the amounts of the other 
constituents present are normal. 

Hydraemia b less often the result of mere retention of wator 
than of morbid diminution in the proportion of albumen contained 
in the blood, a condition which has been called hypalbuminoilaL 
The diminution depends either on deficient supply or excessive 
consumption of albumen, or on both together. It is a common 
result of chronic disorders of digestion, long continued and profuse 
discharges from the bowels, dysentery, chronic suppurations, excessive 
secretion from certain glands(over-Iactation), repeated haemorrhages, 
loss of albumen from renal disease, discharges from disintegratmg 
tumours, etc, Or, as in idiopathic anaemia, we may be unable to 
trace its source. The proportion of haemoglobin in the blood is 
diminished both in oligocythaemia and in hydraemia. Normally 
the blood should contain some 14 grammes of haemoglobin per lOO 
cubic centimetres ; in anaemia the proportion may fall to 8, 6, or 
even to 3 grammes. Such blood is limpid, pale, and light red, 
having much the look of meat-washings. 

In oligocythaemia the decrease of haemoglobin is accounted 
for by the diminution in the number of red corpuscles. When the 
number is normal, either their size (Art. 261 on inicrocythaemia) 
or their haemoglobin must be reduced. Both cases occur. In the 
latter case the individual corpuscles look strikingly pale under the 
microscope, as is observed in the blood of chlorosis. 

Anhydraemia is the opposite; of hydraemia ; it implies that, 
while the proportion of albumen in the blood is maintained, the 
proportion of water and salts is diminished. Blood of this kind 
appears viscid and tar-like in consistence and colour. In man it 
is oftenost the result of profuse watery dischai^s from the bowels, 
as in cholera, or of excessive loss of water by the skin, 

In many diseases the proportion of the fibrin-factors in the blood 
is altered. It is increased (hyperinoBls) in all inflammatory 
disorders, but especially in croupous pneumonia, rheumatism, and 
erysipelas. It is commonly somewhat increased in hydraemia. The 
result is that when the blood coagulates the amount of fibrin formed 
is abnormally great 

The proportion of baemoglobin in the blood is subject to cooBiderable 
variation according to age (Leichtesstern, VnttmuAungen iib. d. ffUmogto' 
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bitigtiudl d. Bbaen Leipzig 1878; HaPPB-8t:yLEtt, Phffiwt. Chertiie Berlin 
1877—81 ; Laache, Di« A'oiimie Christiauia 1M3). It is higheat at birth; in 
the first jeor it falls to ooe'bolf ; and risea ngaiit between the fifth year and 
the forty-fifth to about two-thirda of its original amount ; thence it Sffoin 
decljneii. Men have a Homewhat hicher protiortiun of haemoglobin tWn 
women. The jmJi)ortioii diniinisheH Juring gestation. For roethoda of esti- 
mation see Gauciee (Phi/nel. Chem. l], CuHNiI. and Ra.vvibr (Man~ Path. 
Hat. I), Hart {Qaart. J. muro. «i 18M1), Lyos and Thuma ( Viivli. Areh. vols. 
M, 87). 

Maab has shown {DtuUch. Zeitschr. f. Ghir. xvii) that in auimdlH rapid 
withdrawal of water from the blood is followed hy rapid diminution of 
blood-preanure and of temperature. He maintains that must cases of BtU' 
stroke or hcat-Rtro!ce muHt be reckoned aa cudea of onhydraemia. 

259. The changes in the blood diacrissed in the foregoing 
paragraphs have been merely quantitative. But there are also 
numerous qualltatlTe changes, depending on the presence in 
the bluod of foreign substances in solution. The chemical pro- 
cesses normally taking place in the blood are few and simple ; 
the abnormal substances are thus either derived from the exterior, 
or are products of tissue-change abnormal in themselves or abnor- 
mally taken up into the blood ; it is rare for abnormal substances 
to be generated in the blood itself. Moat of these impurities of 
the blood are not traceable by means of the microscope ; there are 
no histological testa for the presence in the blood of sugar, of urea, 
or of morphia. But few exceptions exist. Of the gases entering 
the blood by the lungs carbonic oxide produces the most strilung 
change. It gives the blood a bright cherry-red colour, which can 
often be recognised iu the bright tmt of the post-mortem livorea or 
stains. On section the blood which flows from the vessels, and 
that contained in the parenchyma of the organs, alike exhibit the 
characteristic colour. Jn cases of poisoning by carbonic acid the 
blood is dark, and the post-mortem stains violet or livid. The 

» blood is likewise darkened, and may even be inky, after poisoning 
by vnlphuretted hydrogen. 
Of prodiicts of metabolism abnonnally taken up into the blood, 
* the saits of the biliary acids and the bile-pigmenta are most 
readily recognised. The blle-plgmenti colour the plasma yellow, 
Probably the same effect may be prcwluced by the biliary salts, for 

Ithey bring about solution of the haemoglobin and its transforma- 
tion into bilirubin. The passive of bile into the blood is at once 
manifested by the yellow stainmg of the tissues, especially such 
aa have no marked colour of their own. This condition is known 
as icterus, or Jaundice. If the staining is recent, the tint is 
yellow ; after a time it passes into "brown or greyish-green. The 
urine ia likewise discoloured, and the presence in it of the bile- 
pigments can readily be demonstrated by proper tests. 

The plasma of the blood may be discoloured by the presence of 
methaemoglobin, set li-ee by the solution in it of the red cor- 
puscles; the substance may be demonstrated in the blood, and 
also in the urine. If the quantity present is considerable the 

2—2 
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blood has a lake-red tint, while the urine may be stained firom 
light brownish-red to a deep dark-red (Art 262). 

In what is called nraemia, a oondition arising from impairment of the 
renal fimction, various matters accmnulate in the blood which affect 
injuriously the several organs and es|)eciall7 the brain. The latter effect is 
indicated by the coma and convulsions which accompanv the disorder. 
(Chbibtison, On aranular degeneration of the kidmes Edinburgh 1839; 
ScHEBEB, Verh, a, pht/s,-med. GeselL zu Wurzbwrg u, vu). In animals 
whose kidneys have been excised, urea and various urinary extractives are 
found to eather in the blood. In gout the normal proportion of uric acid is 
remarkably increased (Gabrod, Med. chir. Trans. 1848, and Q&ut and rheumatic 
gout London 1876). 

In acute yellow atrophy of the liver lendn and tsrroflin have been 
detected in the blood. In some stages of diabetes the blood-serum becomes 
milky Qipaemia) from the presence of chyle or emulsified fat (Hopfe-Setler, 
rhukd. Chemie ; Gahgee, Physiol. Chemistry I ; Sanders and Hamilton, 
Eain, med. Joum. 1879) 



CHAPTER IV. 



CHANGES m THE ELOOD^ORPFSCLIS. 



260. The formed elements of the blood, the red and white 
corpuscles, are not permanent structures; the red corpuscles are 
continually perishing while new ones take their place; and the 
white corpuscles are diminished in number by migration from the 
vessels, so that the proportion of them in circulation must be 
maintained by the development of new cells. 

The number of white cells in the blood is not altogether 
constant even in health. It is now reckoned that on the average 
there is one white cell to six hundred red ; but the proportion 
is often greater (ae during (Ugeation), and often less. 

In many and various morbid conditions (as in continued sup- 
puration, in typhus, typhoid, and intermittent fevers, in pyaemia, 
erysipelas, etc.) the white blood-cells are increased in number, 
multmuclear forms appearing as well as the uninuclear ; the pro- 
portion may in such ca-ws nse to 1 in 100, 1 in 60, or even 1 in 
20. According to Virchow the white corpuscles are most apt to 
be morbidly increased when the lymphatic glands are affected. 
The condition of morbid increase he calls leucocytOBis ; it is a 
temporary condition and dependent on transient causes. 

leukaemia (Virchow) or leucocythaemia (HuaeEs Ben- 
Hbtt) is to be distinguished from the merely temporary condition 
of leucocj-tosia. Its characters are — a more or less notable and 
I abiding increase of white corpuscles, accompanied by a decrease of 
I the red corpuscles. The proportion between the two may be so 
f altered that their numbers become equal, or in extreme cases the 
I white may slightly outnumber the red. 

I In well-marked leukaemia the blood is quite visibly altered in 
[■ appearance ; it looks pale, transparent, and limpid. Post mortem 
I the accumulations of white corpuscles may here and there be so 
I great that they are apparent to tiie unaided eye. In the heart 
l-asid great vessels peculiar muddy clots arc found instead of the 
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iisual fibrinous deposits, or the ordinary poat-mortem clote may be 
covered over with a white creamy pus-hke film. The diagnosis of 
less-marked cases may require the aid of the microscope, by which 
even a slight relative increase of the white cells in the blood may 
be recognised. 

Post-mortem examination of cases of leukaemia shows that 
changes in certain of the organs are associated with the changes 
in the blood ; these are no doubt partly cause and partly efi'ect of 
the blood-changea. The hj-perplasia of the spleen (Art. 328), of 
the lymphatic glands (Art. 34i+), and of the marrow of the bones, 
is considered as an originating factfir of the blood-changes. The 
greyish infiltration which appears difiiiaed or in patches through 
various organs like the liver, lungs, and kidneys, can scarcely oe 
other than an effect ; the white cells circulating in the blood have 
lodged and accumulated in the parts affected. These infiltrated 
cells lie partly within the vessels, and partly around them. Occa- 
sionally the appearances are such that we can only explain them 
by assuming that a 'white haemorrhage' or hacmorrhagic in- 
Jarction has occurred. Besides these patches of simple iofiltration 
tumour-like formations of lymphadenoid tissue are at times found 
in certain parts, such as the liver and kidneys. 

Bennett was the first to deaoribe the affection, which he aUled leuoocy- 
thaemia and regarded oa a 'HuppuratioD of the blood' {^Edin. med. and xurg. 
JoHrn. Oct 1845 ; LewxKylhaemia Edinburgh 1852 ; see also Brit. for. m*a. 
dor. Reeiew S, 1852). VotCHOW recognised its true charoater and significance 
under the name of 'white blood' or leukaemia (Froriep'i NotUen Nov. 181&; 
Oeiamm. Ab/iand. p 147). 

The white corpuscles found in leukaemic blood are not all alike. 
A larger and a smaller variety can be diatinguiahed, and in different caaea 
one or other form may be the more aliiudant Virchow huide that the 
lorser cells are derived from the apleen, and their abundance in the blood 
is due to a apleuic hyperplaaia ; the smaller cells he traces to the lymphaUc 
glands. From this point of view leukaemia has been characterised as 
Splenic (lienal), lymphatic, or lymph atico-apleuic, the latter form being 
intermediate between the other two. Tlie relation of the spleen or lymph- 
atic glands to the disease is thus aaaumed to be^that by the hyperplasia 
of these organs an increased supply of lymphoid elements is prodooed 
and conveyed into the blood. Attention has been called to the part 
^ared by the bone-marrow by the researches of BizzoK&ao {Cmt. f. d. 
med. Win. 1869), Neumann {Arch. d. HeUt. xi, ami Berl. Hia. Woc/i. 6, 1879, 
with full references to other papers), PoNFICK ( VinJi. An-Ji. vol 67), Wal- 
DEfER {Vireh. Arek. voL B2), and others. In leukaemic imttents the marrow 
often manifests very notable changes ; it becomes yellowish and piia-ltke, and 
contains an eicessive proportion of lymphoid cells. Going upon the assump- 
tion that lymphoid elements paaa into the blood from ttie bone-marrow as 
well aa from the spleen and lymphatic glands, a fourth form of leukaemia has 
been described — the medullary or myeiogeuic form. This can seldom occur 
unoombined with other forms. 

Nucleated rod blood-cells have now and then been found in leukaAmic 
blood (EttB, Virch. Arch, vol 34 ; Boettcbbb, ih. vol. 36 ; Klebs, ih. vol. 38 ; 
Havkii, Arch, dep/iyiwl. 1893). Nedhann (Serf. tlin. Woe/i. 10, 1878) lielievea 
that this fikct is sufficient to establish the participation of the marrow in the 
g«Be«s of the nflactitm ; Imt Biezozebo and Salvioli (CmUrtdb. f. d. mad. 
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Win. 1879) diapiite this, and think the nucleate! corpuscleB are derived from 
the spleen. 

It is impoABiblo to aasign dedtiitely the parts taken by the different organs 
ill the prcKhiction of leukaemia. We do not even know for certain whether 
all the organs referred to are nonnally capable of contributing lymphoid 
elements te the blood. It still aeema questionable whether the marrow takes 
the impurtADt shore ascribed to it at all ; it may well be that the acaimiulation 
of lymphoid elements observed iu it ia merely a aecondory result of the general 
diaeaae. 

The ultimate cauae of leukaemia ia still unknown. It ia not inconoeivftble 
that it may be due to a primary disorder of the substance of the blood itself 
(KoTTMANN, Symptoms der Leuiiimie Beme 1877). Leube, Peszoi.DT, and 
Flkischer have recently described case« < Virc/i. Arch. vol. 83, Arch. f. klvit. 
Med. xsvi) in which neither spleen nor lymphatic glands nor bone-marrow 
were affected ; from this it would seem that structural changes in these 
tiaauee are not absolutely essential to leukaemia. Possibly, oa Klbbs hsa 
suggested, it may in reality be an infective disorder. 

It is a noteworthy fact that hyperplastic changes may take place in the 
apleen and lymphatic glands without any accompanying Isukaemio. Such 
an affection is spoken of variously as malignant lymphoma, pseudoleukaemia. 
Mid lymphatic or splenic anaemia (Arts. 33S, 344). The latter description refera 
to the fact that the affected patients graduaJly sink and die in extreme anaemia. 
Occasionally the peeudoleukaemia aeems to pass into true leukaemia. Further 
det^ls on tne euuject, together with full referenoce to the ht«ratiiro bearing 
on it, are ziven by Mohleb iu Zieiiuuen'a Cydopaedia, Art. Leviaemia, vol 
VIII ; also liy Fleibcher and Penzoldt in Ardi. f. Hiu. Med. xxn, and by 
OowEBS, Reynold^ Sytt. of Mfd, V. A peculiar feature of some caisea of 
leukaemia is the presence in the blood of long needle-like octahedral crystals 
('Charcot's crystals': Charcot and Robin, Soc. d« biol. 18fi3; Neuuakn, 
AreA. /- TaiJbr. Anat. ii ; Zenker, AivL /. klin. Med. xvin ; according to 
SCBREiNER {Liehufa AH7tal. d. Cliem. 1876) they coosiBt of an organic 
phosphate). 

£^LtCH hsa recently given much attention to the white blood-cells, and 
e(5>ecially to their behavioiu- with vario™ atainiug-reagents (Verk d. phytioL 
Oetdl. til Berlin 20. 1878-9 and ZeiCschr. f. klin. Med. l). He finds that a 
whole series of forms or stoics can be distinguished. One form contains a 
single ovoid nucleus that Htams feebly, another contains one or more rounded 
deeply •staining nuulei. Some cells show peculiar arrangement of their 
grantileB, whose power of taking up colour varies in differaiit cases. Others 
are notable for their power of absorbing eosin ('eoslnophilOUS cdlil'). 
Bbslicr further notes that in all acute caaes of leucocytoaia the uninuclear 
and multinuclear cells are increased in number, but the eosinophil oils cells 
ore not. On the other hand when the haematopoietic organs are clirouically 
diseased, as in leukaemia, the eosinonhilous cells are increased in number. 
Compare SviLLIxa, Blutmitersach. Iw Lsitiiimie In. Diss. Berlin IS80. 

261. In speaking of the cases iu which the whole amount of 
blood in the twdy ia reduced, in other worda of oligaemia, we 
mentioned that the number of the red corpuscles is simultane- 
ously diminished. This couditiou, known as oUgocsrthaemla, is 
recognised by the diminished proportion of haemoglobin in the 
blood, and by the actual diminution in the number of red corpuscles 
contained in a drop of it. In extreme anaemia the number may 
fall to one-eighth or one-tenth of the normal. The diminution in 
the number of the corpuscles is often associated with changes in 
their fonn. Some of thuni are unusually iiiiiiuti.- nutl darker or 
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lighter in colour; they may meaaiire 4 — 6 micronim. instead of 
6 — 8 mipjomm, in diameter. This condition is referred to as micro- 
CTthaetnta. In some forms of anaemia, as in chlorosis and lead- 
poisoning, both abnormally small and abnormally laree red corpuscles 
(microcytes and raacrocytes) are found. Occasionally cells that are 
singularly altered in shape and partly broken up are met with, a 
condition known as polkllocytoals. As regards the diagnosis of 
such cases, it must not be forgotten that very soon after the blood 
has left the vessels the cells iindergo very various changes, by con- 
tact with the air, evaporation, etc Even when the blood is taken 
with the greatest care we can hardly make the examination with- 
out causing some of the cells to be deformed. It is common enough 
to see them actually assuming angular, tuberculated, or stellate 
forms. Microcythaemia and true poikilocytosis are probably due 
both to defective production and to excessive and abnormal destruc- 
tion of the corpuscles ; of these the latter is perhaps the chief factor. 
The causes of the blood-changes here described are in part 
those already given (Art. 258) as producing anaemia and hydraemia. 
The changes are however also exhibited in the diseases known as 
chlorosis, pseudoleukaonua, simple and haemorrhagic puqiura, and 
sciury. They are most pronounced in the grave disorder known 
as progressive pernicious anaemia. In the latter the depen- 
dence of the blood-change on some organic affection can often be 
clearly demonstrated, but there are many cases in which the cause 
of the rapid destruction of the corpuscles cannot be discovered 
(idiopathic anaemia). Nucleated red corpuscles have often been 
found in the graver forms (Cohnheim, Virch, Arch. vol. 68; LlTTSN, 
Berl. kUn. Woc.h. 1877, 1880 ; Ehrlich, ibid. 1880 ; Hayem, Arch, 
dsphysiol. 1883). 

The chaogea which occur in the rod cortiiwclM and in the haemoglobin of 
the blood in anaemia have been much investigated within the last ton Tears. 
Special attention has been given to the examiuatioo of the bloocl in penucious 
anaemia ; bj which term the highest grade or extreme of anaemia la implied 
(Qcincele). Oi)m[)arativo exarainations have liketdae been made of the lees 
extreme varieties, such as occur in chlorosis, after severe haemorrhage, in 
simple pvirpuro, in sciu^v, in the puerperal state, in chronic tuherculoaia, in 
gusmc carcinoma, in nephritis, etc. 

Of the DtimerouspaperB on the suhject the following mav he mentioned : — 
Addison, CoWnrfci/ Workt (New Syd. Soo.) London 1888; Bibrmer, Carrey, 
f. tnhveu. Aenta II (1872); ZENKER, Betiftth. Arc/i. f. ihlvt. Med. sm ; 
luMERiUNH, it. SHI, and ZiemiieR'$ Cge/opaedta, vol, jni ; Vanlair and 
Uasiub, Dt la microcvlhAnie BruHSels 1871 ; Tkocbbbau, Clin. MediiMie V ; 
PONFICK, Bed. ilin. Woch. 1873 ; Quinckb, Virch. Areh. vol, 54, SammluTig 
Hin. Vortr&ffe 100, and Arch, f, tlin. Med. xx, xxv, xxvii ; PrE-SaiTH, 
FfrcA, Arch. vol. 65 ; QoiNqcAUD, An/i. gfn. de m^d. Sept. 1879 ; MOi,lbb, 
Die progr. perniciSte Aniimie la IHbb. Zurich 1877 ; Lupine, BuUetin gSn. d« 
Tk^ap. 1876, Revile mentudk 1877 (with analysis of published cases) ; Btroh 
Bbamwell, Edin. tiud. Jtntm. 1877; Eichhohst, Z»te pmi/. pern. Antimit 
Leipzig 1878 ; PENZOLDT, Sittun^er. d. pkyt.-mad. Soo. tu JSrtangen 1878 ; 
Bizzozxao, Centralh. f. d. med. Witt. 8, 18S1 ; FsANKKNHJinBBii, rtia. 1883'; 
WALUaTKIN, Virch. Arch. vol. 91 ; Laachb, Die An/imie Christiania 1883, Fot 
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English work on the subject soe Wiles, Brii. med. Joum. S, 1874; Tatlob, 
Gvt/'e Ho»p. Rep. 1878 ; Codpland, Gtditoniaji Lecturet, Lancet 1, 1881 ; 
HoBSON, Practitioner sss (1883). 

The geoesiB of ollgocjthaeinia is referatile partly t« excessive coiiBiuiiption, 
partly to defective production, of the red corpuscles. Ab regards the latter 
manv authors maintain that white corpuaclea are transformed into red by the 
development in them of haemoglobin. Some hold that the transformation 
occure within the blood aa it circulates, others that it is confiiied to the spleen 
and bone-marrow. The tranafonuation (say they) is effected by the tCsap- 
j>earanoe of the nucleus, the rounding ana flattening of the cell, and the 
gradual deposition in it of haemoglobin. In support of this view the 
occurrence of nucleated red corpuscles is insisted on. 

Quita recently these asaumptions have been assailed by various investi- 
gators, and a Afferent account has been ^iven of the genesis of red 
coi^uscles. Hayem makes out that they arise &om his 'haematoblasbs,' 
which are pinkish, yellowish, greenish, or sometimes colourless biconcave 
discs, without nuclei, aud measuring 1—4 micromm. across. These discs 
are formed in the protoplasm of the lymph -corpuscles, and are shed by the 
latter before they reach the blood. Cadet and PorcHET give a like account 
though tlie latter believes that nucleated red corpuscles are produced by 
direct transformation from leucocytes. Malassez and YoX say that they 
are formed out of cells huddeil off from the nucleated cells of the hone- 
marrow. RlNDFLEISCH finds that nucleated red haematoblasts are formed 
in the morrow, whiah subdivide and produce daughter- cells ; from these the 
nucleus is extruded and the remainder becomes a red corpuscle, Bizzozgro 
denies the acciuracy of Hatem's observations and holds that the latter'a 
' haemaUiblflsts ' are nothing but his own blood-plates {Art. 252), which 
have nothing to do with the production of red corpiiscles. He asserts tliat 
after birth nucleated red blood-ceUs appear in the bone-marrow, which are 
re^y young corpuscles, and increase oy subdivision. The division <^ Uie 
nucleus is accompanied by the formation of Icaryolytic figures. In early foetal 
lifb this process of multiplication takes place throughout the entire vascular 
system ; towards the close of foetal life the process ia restricted to the liver 
and spleen, and after birth to the boue-marrow, Nedmank takes up a like 
pooition. Like Rindfleibch, Bizzozero states that the nucleus escapes &om 
these young corpuscles, while FoA assumes that it diaapiicars. 

References : — BlZZOZEBO, Oaz. med. Lombard. 2, 1869 and 1874, Centralb. 
/. d. med. Wist. 1869, Arch. p. I. Kieiae laed. iv, Centralb. f. d. med. Witt. 40, 
1880 and 8, 1881, Arch. ital. de biol. I ( Nedmann, Centralb. f. d. med. Win. 
44, 1868 and 19, 1869, Areh. d. Heili. i and xv, Arch. f. mitroti. Artal. xi j 
SoHAFER, /'roc. Soy. Soc. xxn (1974); B. Mateb, AUg.path. Anoi.; Ranttbr, 
ArcK d^hhyi. 1874 ; Schmidt, Jfanlk. Micro. Joara. 1874, Quart. J. micro, to. 
1880 ( Hayem, Qaz. mid. de Parit 1876 and 1678, Complu rendat lkixiv, 
Lxxxv, and ixsjtvi, Arch, de phydol. 1878 and 1879 ; Malabsez, Oat. mM. 
de Parit 1874 and 1878 j PoogHET, Jotim. de Panat. et de la phyi. XT, Gat. 
nuSd. de Paris 25, 1878, Arc/i, de pftyt. norm, et path. 1882; Rindflgisch, 
Anh. /. milrott. Anat. xvii ; Dbumb, Ueb. d. mt)rph, Be^andtheile d. BlvU* 
bei SUvglingetx, JahreA. d. KindergpitaU Berne 1880 ; Cohhheiu, Virdr. ArcJi. 
vol 68 ; LlTTKN, Berl. tlin. Wock. I87&, 1883 ; Zabsleis, BhtHfrpereheit- 
tShtvM bei Tj/phiu abdominalie In. Diss. Basle 1881 ; Tizzoni, ArclL iiid. 
de Um. t; Zahh, Bev. m^. de Oaihe 1B81 ; Thoma, Virch. Arch. voL 87 ; 
Cadstt, Etude phyi. dei il^eMs fiaur& dv. lang Th&Bo de Paris 1881 ; FoA, 
Areh.p. I. tci. mai. 187S, AnA. itid. de biol. I ; Feubrstack, ZeiUchr.f. viti. 
ZoU. xssvuL 

26^ The normal process of destruction of the red cor- 

piucles may be greatly accelerated and iiicreaseil by various 
morbid influences. High terapetature affecting the blood directly, 
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as in the caee of biirnB, always briiigB about a considerable amount 
of disintegration among the coqiuscles. Many of them cnimble 
into fragments and dissolve (PoNFlcK, Klebs) ; others, without 
being actually seen to break up, are rendered functionally useless 
and presently disappear. The products of disintegration circulate 
for a time in the blood, and are then at length eliminated. 

Certain chemically-active substances act on the red corpuscles 
in the same way as high temperature; such are nitrobenzol 
(Filehne), potassium chlorate (Marchand). pyrogaliic acid 
(Neisseb), sulphuric acid (Letden and Monk), nitrite of amyl 
(Hoppe-Seyler), certain mushrooms of the morel kind (Ponfick), 
and the venom of certain serpents (Halford). 

Ponfick has shown that when blood from one animal is 
transferred into the vessels of another the foreign red corpuscles 
become dissolved. In patients suffering from intermittent hae- 
mogloblnurta Lichtheih showed that cooling of the cutaneous 
surfaces cjiiised a great number of the red corpuscles to break up 
and dissolve in the plasma (Art. 259). Lastly in so-called melan- 
aemla, a result of malarial infection, the blood-change is duo 
to the destruction of the corpuscles and the retention of the 
disintegrated products in the blood. The effect is that the 
plasma contains granular pigment either free or enclosed in 
cells or agglomerated int^i irregular masses. 

On tho deatructiou of red uorpuaclea aflor burna see PoNFIcK (IVatvrfor- 
tchernersam. Munich \%ll,Ba-l. Mia. Woch. 46, 1877), Lebser (FireA. ArA. 
vol 79, with reforenoes), CATiAffO ( Virdi. Arch. vol. 87), Hoppb-Sbyi.bb 
{ZeiiKhr. f. phyt. Clieiih. 1881), Tappeiser {Csnt. f. d. med. Wisi. 21 and 42, 
1881). On paroiyamal or intermittent haemoglobimuia see Lichthkim {Samm. 
Uin. VortrUge 134, with full references), Boli.INOBR {Deatach. Zeitidir. f. 
TTiiermtd. liVj, BOAB {Arch./, ilin. Med. xxxil), Rosesbach (BerL klin. WoA. 
10, 1880), Ebhuch (DeuiKAe med. WooL 16, 1881). On raelanaemia ee» 
MoBLBB {ZienMen'i Cffd-op. vm), Colin (Traits des /Uvrex hitermitt. Paris 
1870), AaNSTEiN ( Virdi. Arch. voL 61), Kelbch {ArcJi. de phymol. 1875). 
On the effect of trauafusion aee PoifFics ( VinA. AreA. vol. 62). On poisonioK 
with potftsaium clilorato see Makchawd ( Virck Arch, vol 77), and wi^ 
muBhrooiiiB Ponfick ( Virc/: Arch. voL 88) and BostrSm {Phya.-med. GatU. tu 
Erlangen 1880). 

BiHCH-HiRSOHFEi.D (Bert Win, IfofA. 36, 1879) describes^ under the name 
of epidemic haemogtobinurin of infante, a disease ol«erved by Winkkl in 
the Dresden Lying-in Hospital ; it attouked Buckling childreii, who rapidly 

Kriuhed with Bymptoms of destructive chaiigo in the blood, cyanoaia, jaimdioe, 
emoglobinuna, and {letechial eruptions. Its cause is unknown. 
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263. The morbid changes in the blood just discussed (Arts, 
257—262) are all liable to produce more or less transitory pollution 
of the blood. Disintegrated corpuscles, auch as are common 
after bums, can only be regarded as impuritiea which have to be 
eliniinatei.1 ; and so t^x) the pigment-granules of melanaemia, and 
the crumbled fragments of softening thrombi, are matters foreign 
to healthy blood. They have this in common that they are the 
products of morbid changes in the blood itself The minute 
groups of granules seen in some cases of anaemia are probably of 
t^e same nature; RiEHS {Reichert's Arch. 1872) thinfes they are 
disintegrated whit^ cells, Leube {Berl. klin. Woch. 44, 1S79) 
regards them as broken-down haematoblasts, Bizzozero {Arcit, 
ital. de biotogie i) as broken-down bloo<i-plateg. 

Morbid changes In the vessel- wall ma^ introduce impurities 
as well as changes in the blood itself. For instance, in some 
infective fevers the vascular endothelium becomes fatty and is 
shed into the blood-current. When the lining membrane of the 
heart or great vessels becomes inflamed it is not uncommon for 
fragments of diseased tissue to be swept off in like manner. Fatty 
or necrotic patches in the lining membrane are also very apt to 
contribute impurities to the blood ; it is thus that fragments of 
necrosed valves, of inflammatory exudations, and of fotty detritus 
enter the circulation. 

264. Impurities derived from the tiuues are frequently 

conveyed by various channels into the blood. The lymphatic 
aystem is one channel, and solid matters may be taken up and 
carried along by the lymph-current directly. More commonly 
auch matters are first taken up by contractile cells which act 
as carriers. Thus the products of disintegration of extravasated 
blood are carried off by corpuscle-carrying cells, and the pro- 
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ducts of fatty degeneration by fat-granule cells. In like manner 
other minute particles or even living tumour-cells may reach the 
blood. 

But the lymphatics are not the only chamiel ; it is not rare 
for the blcMid- vessels to bo entered directly. A tubercle developed 
in the vessel-wall may break up, and be in part swept off by the 
current. Tumours, such as cancers, may likewise break into the 
vessels, and tumour-cells may be conveyed from them to remote 
points. Moreover, when vessels are wounded extraneous organic 
matters such as fat may gain direct access to the blood; indeed 
after wounds involving adipoae tissues the blood is idmost always 
found to contain oil-globules. 

265. Extraneous corpuscular matters may reach the blood 

in the same way as those derived from the tissues of the body 
itself. Inhaled coal-dust or steel -dust may pass through the 
pulmonary lymphatics and reach not only the glands but from 
them the blood itself, and similar minute solid matters may gain 
access directly from wounds. Here as before the migratory cells 
play an important part by taking up the foreign matters into 
their substance and carrj^ing them to a distance. Of such foreign 
matters animal and vegetable paraBitei are unquestionably the 
most important. We have already discussed in the First Part the 
conditions under which such parasites gain an entrance. Their 
invasion of the blood is partly passive, and partlj^ active. So far 
as it is passive the process is that just described; but many 
parasites have moreover the power of active penetration of the 
tissues, and so make direct avenues of entrance fm* themselves 
through the vessel-walls, while they also use the pre-existing 
lymph-channela. It must also be remembered that many para- 
sites, and chiefly the vegetable kinds, have the power of multipli- 
cation within the blood ; so that every drop may contain a 
multitude of individual organisms. The beat examples of this are 
afforded by the atithrax-bacLllus and the spirillum of relapsing 
fever. In the case of the other bacterial affections this process 
of multipUcation ivithjn the blood has not yet been demonstrated, 
though there are many disorders in which brood-coloniea are 
met with in the smaller blood-vessels, as in pyaemia (Art. 199). 
Among animal parasites the Filaria sanguinis (Art. 235) is the 
only one which occurs iji great numbers in human blood. Tri- 
chinae, when they do enter the blood, stay only a short time in it. 
As to the seat of the Distoma haematobium or Bilharzia see Art. 
239 ; and for Echinococcus see Art. 248. 

The entrance of air into the blood-vessels deserves special 
mention. It most frequently results from wounds of the great 
veins in the neighbourhood of the thorax ; but it may also occur 
in consequence of ulceration into the veins, as in cases of gastric 
ulcer (Juegensen), or after parturition through the open uterine 
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If not rapidly absorbed the bubbles of air behave like 
amall solid bodies and produce like results. 

It may be taken as a general law that no foreign body 
can for any long time remain in the blood ; it ia either deposited, 
or destroyed, or eliminated from the circulation. It may be 
deposited in very various localities; a large body will naturally 
lodge in the heart or a great vessel, a smaller one may pass into a 
capillary. 

If a largo quantity of air enters the right heart from a venous 
trunk, it forms with the blood a bulky froth which the contractions 
of the heart are unable to propel efi'ectively. The result is that 
little or no blood roaches the left heart, the blood-pressure in the 
aorta sinks, and the patient quickly dies. If however the quantity 
of air which enters the blood is small, or its entrance slow, it is 
carried on in the form of minute hubbies and may circulate 
throughout the body. Larger quantities may produce local disturb- 
ances of the circulation and so interfere with the cerebral or 
respiratory functions ; but after a tinae it is all absorbed. 

Small bodies such as fbt-globules or plgment-granulei 
generally lodge in the capillaries of tho various parts. Certain 
organs seem to be favourite seats for such lodgements; such arc 
in especial the spleen and liver, and frequently also the kidneys 
and bone-marrow. The observation may often be verified on the 
post-mortem table, but it may also be experimentally demonstrated 
(Ponfick). The cause of the preference for these organs probably 
lies in their anatomical structure, in consequence of which the 
blood-current through them is unusually slow. As regards the 
spleen an additional factor cornea into play in the permeability of 
its vessel-walls ; this specially favours the extravasation of small 
bodies from the blood-curreut, and in particular such as are 
enclosed in contractile carrier-cells. 

The process of deposition is most easily followed in the case of 
pigmentary matters, such as disintegrated blood, or iron-compounds, 
or granuliu' colouring-matters inhaled or injected into the blood. 
The spleen-pulp may in such cases become deeply stained, and 
sections of the liver may also show the effect in a very instructive 
manner. In the latter instance the deposit lies chieny round the 
periphcij' of the lobules. At first the foreign matters are seen to 
lie withm the vessels, but afterwards they partly pass out of them 
into the tissues. This escape is generally effected by the help of 
contractile carrier-cells (Arts. 112 — 114), but free corpuscular 
matters may escape from the capillaries directly, especially from 
those of the spleen. 

The behaviour ol' bacteria in tho vascular system has already 
been discussed (Arts, 199—200). The embolic occlusion of arteries 
by larger foreign bodies, and ita results, are described in Arts. 29, 
33, and 255—257. 
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Tbe &te of foreign bodies which have gained access to the blood has been 
Uia Muhject of Beveral esiierioientttl researcliBs by Ponkick (VinA, Arch. voL 
48), Slavjanskv {ibid.), Ruppert ( Virdi. Arch. vo\. 72), Soyka {I'rag. med. 
Wadi. ISTSJ, and others, Oiimabar, or cofil'diiHt, or Chinese black was 
introduced into the blood of animala either directlj, or through the ptil- 
moiiiuy lymphatics by jnlmlution. These substaniMS were found to beoome 
enclosed in uoutractile cells and to be depiisited outeide the TesaelH in tbe 
Bpleeo, liver, kidneys, and bone-marrow. The carrior-oells generally take up 
the foreign matters before they leave tbe blood ; but in the spleen-pulp uu 
in the marrow they may become enclosed after escaping. 

On tbe subject of fBrt-embollBin. see Scriba {Deattdi. ZeiUchr. f, Chtr. 
sii, witih Ml references), Flovrnov (Cmilrih. d CAude de Fevibolie graitieute 
Straaburg 1878), Hamilton {Editihargh mtd. Joum. 1879), Jolly (ArA. f. 
P^oh. xi), Jacdinjon (Holine*' Syst. of Suty. i), Mansell-Mouixin {Inter. 
Eitcuc of Surg. i). 

On tbe consequeucea of the entrance of air into the blood-veasels 
JObqbnsen has recently published (Arch. f. Hin. Med. xxsi) the results of 
his clinical and experimental iuvestigalions ; they partly bear out, and imrtly 
extend, the results previously obtaJued by Bichat, Mageniiig, Mubon, IiA- 
BORDE, CoDTY, and others. He states that air itijected diatatly into tbe ri^ht 
femoral arteir appears after 13 ininutes in tbe left, femoiul vein, having 
passed througn three capillary Bvsteius. The air may continue to ciroulate 
for hours, but is ultimately absorbed. When air entera the pulmonary 
vessela, dyspnoea with brief re.spiratory pauses is induced. When life is 
in danger the respiration is notably slowed. So long as air is in circulation 
the [iioportitin of oxygen in the blood is dimiuisbed. 

267. The ultbnate fUte of foreign Rubstancea which have 

been arrested in the blood-vessels or have passed into the neiph- 
boitring tissues varies according as the substances are deatractiDle 
or not. 

Insoluble matters like cinnabar, coal-dust, etc, remain in the 
tissues permanently, or are iu part eliminated from the body. 
Experiment showa that after many weeks some part of the Rub- 
stfuice may still lie enclosed in cells within the tissues. During 
this time some movement of the substance always takes place ; the 
carrier-cells chanee their position and may even enter the blood 
once more. Iu tnis way part of the substance is carried to the 
exterior of the body, and that by various routes. In the first 
place glands like the kidneys, liver, or mamma, whose secretion 
passes out of the body, may eliminate the foreign substance with 
the secretion. But it may also pass out through the mucous 
membranes, through the lungs, through wounded parts, or even 
through the skin; such is eapeciaUy the case when active cell- 
migration is taking place at any of these sites. For example, if 
we introduce a considerable amount of insoluble colouring-matter 
into the blood or lymph of an animal, and then induce inflamma- 
tion at any point, a large proportion of the migratory leucocytes 
will be found to have portions of the colouring-matter enclosed in 
their prot(.>plasni. In spite however of these processes, by which the 
organism gets rid of its impurities, some part of the foreign substance 
will usually remain in the tissues ; and if the substance is coloured 
a morbid or abnormal pigmentation of the organs may result. 
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MaDj of the extraneous substances entering the blood are soluble 
and destructible, and such always disappear after a longer or shorter 
time. Thus inhaled particles of chalk-dust are dissolved in the 
blood ; fat, which circulates in great drops, rapidly disappears ; and 
micro-organismH likewise break up and are absorbed, so soon as they 
ceaee to find the vital conditions that arc iiecossary to them. 
Even embolic plugs of considerable size (such as fragments of 
thrombi, of diseased valves, etc) are in time dissolved and disap- 
pear (see Arts. 114 — 115 and 251 — 257. where the effects of 
septic or infective embolism are described). 

Emboli consisting of living cells may proceed to grow and 
develope at the spot where they lodge. This happens, for eicample, 
in the development of secondary tumours (Art. 174). 

268. The r|uestion as to irhat becomeB of disintegrated 
red corpiuclea has a apccial interest. Wc have already said in 
Art. 260 that the lifetime of a red corpuscle is but brief; according 
to Quincke {Deutsch. Ardi. f. kliTi. Med. xxvii) it ia probably 
not longer than two or three weeks. At the end of that time it 
becomes functionally inactive, is taken up by the white cells, and 
eliminated from the blood. Quincke says this happens chiefly in 
the liver and spleen, possibly also in the bone-marrow. The red 
corpuscles and their debris enclosed in the white cells of the spleen- 
pnlp are transformed into coloured or colourless ferro-albuminoid 
compounds, which may be micro-chemically demonstrated either 
in the soluble or the granular form. From the spleen and marrow, 
perhaps also from the liver, some part of these iron-compounds 
passes again into the blood, being utilised in the formation of new 
red corpuscles ; the remainder is excreted by the liver-cells. 

If however the destruction of blood-cells becomes so excessive 
that haemoglobin appears in solution in the plasma, the kidneys 
take part in the eliminating process, and haemogloblnorla is 
induced, Haematogenous and biliary pigments which have passed 
into the blood (as from old haemorrhagic patches, for example) are 
excreted in the urine as urobilin (Kunkel, Virck. Arch. vol. 79). 
The more insoluble parts of the red corpuscles reach the spleen, 
liver, and bone-marrow ; and there the normal process of disinte- 
gration becomes intensified so as to meet the demand on it thus 
occasioned. In these organs numbers of cells can be seen which 
contain fragments of red corpuscles, or brown and yellow flakes 
and granules of pigment ; and similar flakes and granules also 
occur free. The pigmentation of the organs may in this way 
become very intense. The kidneys also generally contain frag- 
menta of pigment in the glomeruli, tubules, and interstitial tissue. 
PoNFICK has pointed out {Berl klin. Woch. 1877) that such 
deposits are often associated with serious textural and functional 
changes in the kidneys, and especially with the formation of 
tube-casts and fatty degeneration of the renal epithelium. 
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The brown fiakes and granules found in these deposits have 
Dot always the same composition. They are in part prosimate 
derivatives of the blood-pigments such as bilirubin and haematoidin, 
formed directly from haemoglobin ; partly ferro-albuminold bodies 
(Quincke); and partly other compounds of iron such as the hy- 
drated sesquioside (KuNKEL, Virck. Ardt. vol. 81). 

The liver and spleen may be unable t« deal with the increased 
amount of material brought to them when the disintegration of 
corpuscles in the blood exceeds a certain limit; that is to say, 
they may not be able to destroy it or to eliminate it with the bile. 
Hence uiese organs may show signs of more or less temporary 
pigmentation or of deposits of iron -compounds (Quincke, Kitnkel); 
and the same is occasionally seen in other organs. Part of the 
iron deposited may possibly be derived directly from dissolved 
haemoglobin which has not undergone change in the interior of 
carrier-cells. 

Quincke moreover affirms that such deposits of iron may occur 
when from any cause the formation of new corpuscles is interfered 
with. The iron-compounds naturally formed are not utilised 
speedily enough in forming blood, and are not at once eliminated 
from the body. 

Tlio above account of the formation of pigment-granules containing iron 
resttt mainly on the researches of Qotncee and Konkel. It is to a certtun 
estuiit cunnrmed by the caao described by HiNDEtTLANO {Vtrch. ArcA, vol 
79), in which pigmentary iufiltratiou of mnny of the orgtiDs was observed in 
a patient dead of purpura, in whom a, large extravasation of blood had 
undergone absorption. The livor, spleen, pancreas, kidneys, and other 
organs contained yellowiah-brown pigment-carrying cells, and yellow tuod 
browD flakes and granules of free pigment. Kunkbl examined tne pigment 
and found it to consist of hydrated ferric oxide with a mere traoe of haema- 
tin; while, as Ziegi.er convinced hitaaelf, the appearances were eiactly 
those of the pigmentary infiltrations found in other like cases. It ma; 
therefore be granted that in such casets pigments may be fonned containing 
iron, which are Tiot at all or only remotely related to haematin (Art, 68). 
QoDJCKE, who demonstrated by chemical testa the presence of iron in 
pigmented sections, found it occurring difiiiaed or nfi minutu granules in 
the lymphatic glands, liver, and kidneys. He calls the condition Blderosis, 
a term that is m itself not inapt, though it has already been appUed to the 
deposit of inhaled stoel-dust in the lunge. 



CHAPTER VI. 



CHANGES IN THE LYMPH. 



269. The lympb is merely the liquid transuded from the 
blood-vessels, together with certain products of tissue- nietaboUsm 
and certain matters taken up {e.g. by the lacteals) from the outside. 
To this the lymphatic glands contribute a number of lymphoid 
elements, in addition to the few cells derived from the blood. The 
sources of the lymph being thus somewhat various, we may expect 
that morbid changes in its composition will not be uncommon. 
Changes in the blood and disorders of the tissues generally give 
rise to changes in the lymph ; and the various impurities of the 
blood already described are all of them apt to pass into the lyra- 

, phatic system on leaving the blood-vessels. To discuss in detail 
the changes which may take place in the lymph would in fact 
require uh to repeat what we have said concerning the impurities 
of the blood, as well as to go through all the morbid processes 

! affecting the tissues in which the lymph-stream takes its rise. 

Many of the changes referred to are not capable of microscopical 
demonstration, being due to substances dissolved in the lymph. 
As regards the formed elements, the morbid changes are either 
8uch as relate to the quantity or quality of the lymph-cells, or to 
the addition of solid products of tissue-waste or of foreign matters 
derived from without. As an example of such changes in the 
Dormal contents of the lymph, we may refer to Fig. 120. represent- 
ing a perivascular lymph-sheath (c) from a lunatic's brain, which 
contained both sclerosed and softened patches. The lymph-sheath 
is dilated and contains numerous cells, which are laden with colour- 

. less products of degeneration of brain-tissue (A AJ, or with the 
d4hna of disintegrated blood (A,). Tliere are also lymphoid cells 
(A) not enclosing any such matters. The two former kinds of cells 
are foreign to the normal lymph of the brain, and even of the latter 
the numbers are here abnormally great. 

9. P. .K. 3 
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A lymphatic vessel taken from tissue in a state of in6am- 
mation would show an abnormal increase of cellular elemeote in 
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the lymph it contained ; another taken from the neighbourhood 
of a tumour woidd probably contain tumour-cells; a third from a 
region invaded by micrococci would contain colonies of these in 
process of development, and ho on. 
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CHAPTER VII. 



MALFORMATIONS AND MALPOSITIONS OF THE HEART. 



270. The development of the heart I'a so complex, and so 
dependent on the accurate co-ordination of many diverse stages 
and processes of growth, that its liability to malformation is not 
surprising. The chief abuormalities which occur are — insuflBcient 
Mze of tiie heart as a whole, and defective development of the 
septa and of the ostia. These are often associated with defects in 
the large vessels. 

The defectM In the septa may vary from the entire absence 
of any partition to the persistence of minute openings which 
have DO effect whatever on the functions of the heart. The com- 
monest defects are — patency of the foramen ovale, and deficiency 
of the ventricular septum beneath the aortic valves. 

Defects at the oetla are generally of the nature of valvular 
deformities. Some of these are imimportant nnless they interfere 
with the competency of the valves ; such are excess or diminution 
in the number of valvidar segments, and slighter anomalies in 
tbeir form or relative position. When the malformation of the 
valves is such aa to interfere with their functions by causing 
incompetency or stenosis, the case is more serious, and may 
become extremely serious. Many of the commoner valvular mal- 
formations, especially such as are of the nature of thickening, 
contraction, or adhesion, are referable to inflammatory affections 
in utero. Occasionally traces of such inflammations are to be 
found elsewhere than about the valves, and generally in the form 
of whitish thickenings on the surface of the endocardium (Arts. 
281—283). 

Development of the heart. The heart ia originally formed out of two 
lateral mtiHoblaatic tubes whicli coalesce into on undivided straight tube. This 
single tube in coutiuuuua iu front witb the two primitive aortas, and pos- 
l«norlj' it receives the two vitelline veins from the vascular area. In conse- 
quence of the Gontinued growth of the single tube it becomes doubled on 
itself into an S-sbaped structure, and prsHentl; hy sh'gfat constrictions three 
scanewhat gacculatea sections con be made out. The anterior almoet straight 




section is the aortic bulb ; the mliidle section has somewhAt thickened 
walls and forma the veotricul&r |>ortton ; the poateriur Hection in thin-walled 
and foriDB the auriculur portion. 

By the continued bulging and growth of the ventricular portion the 
aortic bulb and the auricular portion are brought into approximate juxta- 
ponition, and BometimeB seem to twiat round each other. The ventral bulgo- 
of the ventricular [Kirtion indicates the position of the fiiture apei. 

Tlie next step is the sepiiration of the ventricular portion into two 
chambers. This begins to take place nbout the seventli week by the 
development of a low urescenti-c fold from the inner surface of the right 
wall below, while an evanescent notch appears at the correaimnding — * 
outside. The fold ^ws rapidly upwards towards the auriciuo-ventn 
opening, where it is in relation both with the auricular portion and the aortio 
bulb. For a time therefore commimicatiou between the ventricles is &ee over 
the top of the septal fold. 

The septum of the auriclea begins to appear about the eighth week 08 a 
low aresoentic fold, starting tram the anterior wall of the auricular portion and 
the upper edge of the ventricular septum. In the tenth or eleventh week two 
other folds grow up from the posterior wall, one coming forward to 
without adhering to the anterior fold, and forming the valve of the ftin 
ovale; the other fold is the Eustachian valve. The auricular septum thw 
remains incomplete until after birth, when the valve iistially ooaleaoee vifh 
the margin of the foramen ovale, and the latter oeoaes to be patent. 

The division of the arterial bulb begins, nbout the seventh week, by Uw. 
development of an internal septum proceeding from the distal end towards 
the ventricles. Two channels are thus formed &X)m the single cavitv, and' 
the direction of the septum twists in such a way that the ant«rior obaimd 
(pulmonary artery) becomeu continuous with the cavity of the right ventrich^ 
and the posterior channel (aorta) with the cavity of the left ventricle. The 
septum ultimately meets and joins the septum of the ventricles. 

The two primitive aortas forni the first or primitive pair of aortic arches 
and converge dorsally and posteriorly to form a single trunk. Between the as- 
cending and descending limbs of each arch are developed four secondary oortio 
arches, while the primitive arches almost entirely disappear. The great 
arterial trunks are derived chiefly from the three lower secondary archea, but 
portions of the primitive and of the highest secondary arches persist ii 
internal and external carotids. 

271. Defects of development in the large arterial i 
venoiu tninlu are of grave import. Such defects are veiy 
much more frequent in the artenea than in the veins. Thus 
we may have abacnee or imperfection of the septum of the aortic 
bulb, so that the aorta and pulmonary artery rise from a sineltf 
stem. Or the position of the septum may be abnonnai, wherepy 
the aorta ia displaced ta the right ; in extreme cases it may even 
arise from the right ventricle. 

Of the vessels which are not directly connected with the heart 
the most interesting is the ductal arterlonu (ductiis Botalli), 
which unites the pulmonary artery with the descending aorta. 
It naturally becomes occluded and impervious after birth, but is 
many cases it remains patent, especially when defects in the t 
or pulmonary artery make its persistence necessary to life. Thia 
happens notably in cases of atresia of either tnmk ; if blood i 
reach the branches at all it must pasa from the pervious trunk 
throtigh the ductus into the other. 
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H It is always to be remembered in connexion vn.th this subject 

H that many of the minor anomalies are merely the necessary results 
^1 of other more fundamental malfonuationa. Thus the malposition of 
H the septum of the aortic bulb may involve the displacement of the 
H aorta to the right (Rokitanskv), and there may in consequence 
^F be a defect in the ventricular septum, even though it is suffici- 
ently developed to have met the septum of the bulb had the con- 
ditions been normal. Similarly a primary defect in the ventricular 
septum may lead to secondary deformities elsewhere (Ohtk). If 
the right auriciilo- ventricular orifice should be narrowed or closed, 
the blood Irom the right auricle must pass into the left auricle; 
and this will naturally prevent the closure of the auricular septum. 
And so generally, a defect at one point is to a certtun extent 
compensated for by a corresponding abnormality at another. Not 
infrequently the connected series of malformations is highly com- 
plex, so that it is not always easy to make out their mutual 
relations. 

Summing up we may say, that the causes of cardiac mal- 
fbrmations are to be soiight cither in lack of developmental 
energy, or in imperfect co-ordination of the several stages and 

Erocesses of growth, or in inflammatory disease attacking the 
eart in utero. 

According to Forstgr the chief form, 
following. 

(1) Abseuceordeficiency of theaeptui 
of the other Be]>ta ; of this there an; voriou 

(a) the heart ia in two parta, one 
portion tuid the other to the Biiriciilar pnrtio: 

(b) the heart hns two auriclent anil on 
(S) AtreBta or trtenosis of the aorta n 

deGcJency of the septa : — 

(a) aorta narrow or impervious ; pulmonary artery conveys blood to 
the aorto and its branches through the ductus arteriosus ; auricular and often 
ventricular septum imperfect ; loft ventricle ill-developed, right ventricle 
Iw^e 

(i) pulmonary orifice narrow or irai»erviona ; huigs aupplieil with 
blood from the aorta through the ductus arterioHus ; nuncular and ventri- 
cnlar aepta generally imperfect, the latter may lie closed ; thiu form is not 
iiifk«quently met with in cliuictd practice. 

(3) Defective metamorphosia of the arterial arches :— 

(a) at^noBia of the aortic arch above the entrance of the ductus 
ftrierioBus ; the latter remains patent and conveys blood from the pulmonary 
artery to the descending aorta 

(b) tnuiH[x>sition of the great truhlu ; aorta rining from the right, 
pulmoHAry artery from the left ventricle ; septa dettcient ; more rarely tlie 
great veiua are likewise transposed 

(c) aorta and pulmonary artery both rise from the right ventricle. 

(4) Patency of foetal apertures, the arteries being normal. 
The commonest example ia offered by the foramen ovale ; i 

' iudea in the auricular septum have no effect on the circidatior 
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in degrees : — 
corresi>oiidiiig to the veiitriciilar 

: ventricle, 
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ductus arteriosiis niny reraain oiien for a long time ; if the channel be narrow 
itfl patency bos uo importance. Minor deBciencies in the ventricnlar aeptuiu 
are less common ; they may become of importance if the function of the 
heart is impaired from other causes. 

(6) Atresia or stenosis of an aiiriculo-ventriciilar orifice. 

Here the auricle may be shut off from the corresponding ventricle ; the 
septa ore always ileficient 

(6) Deformity of the yalves. 

The valves 'may be stunted, morbidly adherent, miaahaptai, or abnormally 
subdivided in a multitude of ways ; the result may be incompetence or 
stenosis. 

The malformations above described are often incompatible with life. In 
other oases life b possible but the circulation ia gravely disordered, which 
may be indicated during life by extreme cyanosis. 

References :— Fohster, Handh. d. path. Anal, and Die XiMbilduHoen dtt 
Jfeiuchen Jena 1865; Peacock, .Valforjnatvmi of the human heart London 
1866 (with references to the earlier literature); Maier, AUg. path, Anat.; 
BOKITANSKY, I>Ce D^ectt d. ScAeidetpiiTuie d. ffeneia Vienna 1876 ; ObtB, 
Virch. AreL voL 82; Assmdb, DvultfA. Arch. f. liin. Med. ss ; Rbil, Hid. 
xyiii'&AVCBFVsa, Oerhardl't ffandb. d. KinderirajiH. voL iv Tubingen 1878; 
Tarcffi, SidU mat. congmtii. d. cttort Bolf^a 1875; Ghekkfieij), Trtmt. 
Path, Soc. KSvn (1876); Bdhl, Zeitschr./. Btoloffte xvi; Lorenz, TTjen. med. 
Jahrb. 188(1; Orth, Yifck. Arch. vol. 82, and Lehfh. d. tpec, patL Anat. voL I 
Berlin 1883; Dilo, Vireh. ArtA. vol. 91. 

272. It is not rare for the heart to be abnormally small in 
proportion to the body-weight. The condition is described aa 
cardiac hypoplasia. The heart is either abnormally small at 
birth, or it simply laws behind the body in its growth. Thus in 
adults the heart may be no bigger than it nonnally ia in children 
of seven or eight. Such extreme cases are rare, but minor degrees 
are often met with, Virchow showed that cardiac hjpoplasia is 
common in patients suffering from chlorosis or hacmophiha. The 
aorta and arteries in such patients are usually narrow and thin- 
walled ; while the genital organs, and sometimes the entire body, 
are ill-developed, (Jeneral hypoplasia of the vascular system 
occurs in men as well as in women. As the growth of the heart 
is in a measure conditioned by the work it has to do, the increased 
resistance caused by the narrowness of the aorta may bring about 
a compenaatorj' or functional hypertrophy of the heart-muscle. 

The abnormal thinness and narrowness of the great arteries 
are often associated with anomalies in their distribution; and 
corrugated or lattice-like irregularities of surface are also observed 
on the inner coat of the aorta. In such cases the aorta ia 
peculiarly liable to fatty change, and to spontaneous nipture. 

The heart may be misplaced in the thorax ; the most notable 
case being that of trangxisition or dexlocardla. This is rarely a, 
solitary malposition (Krieoer, Ueb. reiue Dexiocardie In. Diss. 
Berlin 1880), it is nearly always part of a general Situs inversus 
(Art. 11). 

In oases of fiasnml malformation of the wall of the thorax and 
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abdomen (Art. 9) the heart is not uncommonly displaced forwards 
{Ectopia cordis). The pericardium may be present or absent ; but 
total or partial absence of the pericardium without other malfor- 
mation is very rare. 

References on the size of the heart and blood-vessels in normal and 
morbid conditions : — Peacock, On the size and v>eigkt of the heart London 
1854; ViRCHOW, Ueb. die Chlorose u. die damit verbundenen Anomal. am 
OefiLssctpparate Berlin 1872 ; Bamberger, Lehrb. d. Krani, d, Herzens Vienna 
1857 ; Bbneke, Die ancUom, Orundlagen der CoTietitutions-anomalieen Marburg 
1878 ; Buhl, Mitth, a. d.paih. Inst, zu Miinchen Stuttgart 1878 ; Du Castel, 
Arch, gen, de mSd, 1880 ; Spatz, Arch,/, klin. Med. xxx ; Thoma, Unters. fib. d. 
Orosee u. d. Oewickt d. ancU. Be^ndtheile d. mensch. Kifrpers Leipzig 1882 (with 
fiiU references and verv accurate measurements) ; Muller, Die MassenverhtiU- 
niue d. mensMichen Herzens Hamburg 1883 (with elaborate tables). 

According to Beneke the volume of the heart in new-bom infants is 
20 — ^25 ccuL ; when its development is complete 215 — 290 ccm. ; in the 
prime of life 260 310 ccm. In cases of hypoplasia the volume may be 
reduced by a third or more. 
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ATROPHY AND DEGENERATION OF THE HEART. 



273. Simple brown atrophy. Id patients who have died 
of general niaraamus the heart is often found to be greatly reduced 
in size. The investing fat is almost or altogether transformed into 
a gelatinous or mucoid substance, occasionally stained with yellow- 
ish pigment. The superficial cardiac vessels lying under the 
visceral jjericardium are much convoluted from the shrinking of ' 
the subjacent structures ; the cavities are small ; 
and the muscular walls are thinned. They are 
also firmer than normal, and stained of a brownish 
tint. The endocardium ia apparently thickened, 
but this is due to its enforced adaptation to a 
smaller surface than it originally covered. Indeed 
in simple cases the muscle-cells are the only 
elements which are altered (Fig. 121). The muscle- 
cells are abnormally small, and contain nume- „ -, 
rous fine yellow pigment-granules lying chiefly at brown atbophy 
the poles of the nuclei, but also scattered through or thk Musot^is 
the protoplasm of the cells. These retain their or tub beast. 
normal striation. If it were necessary we might '^n-^^)"' 
distinguish some cases as exhibiting simple pig- 
mentary atrophy, and others brown pigmenjary atJophy, according 
to the amount of pigment present. Brown atrophy is not infre- 
quently associated with fatty degeneration of the heart. 

274. Patty degeneration and cloudy awelUng. Fatty 
degeneration is one of the commonest affections of the substance 
of the heart, and not infrequently a cause of death. It is either 
iiniformly ditfusod over the heart- muscle, or concentrated at 
cettain spots. In the former case if the afi'ection is at all 
advanced the muscular substance appears pale, yellow, limp, and 
easily torn ; in the latter case it is speckled or mottled. The 
mottling is most beautifully seen in the papillary muscles and 
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the trabeculae of the right heart ; the delicate and often regular 
yellowish streaks recalliug the grain of some fine cabinet wood- 

j intense degrees of fatty change are indi- 
cated by nmple yellowish discoIoura-tioD ; but cer- 
tainty of rliagnosia is often only to be attained 
by the aid of the microacopf!. A fatty muscle- 
cell is interspersed with minute colourless dark- 
borderod oil-glob ulea, whose number varies much 
according to the degree of degeneration which 
exists. At times they are so numerous that 
both nucleus and striation are overlaid and dis- 
appear. But even in such extreme cases the 
globules do not coalesce into large drops. 

Fatty degeneration of the heart is usually veiy 
gradual in its onset. It is most commonly a 
result of valvular lesions, pulmonary emphysema, or general anae- 
mia, that is to say of disorders involving malnutrition of the 
heart-substAuce. According to Eichhorst (Die troph. Besiehvngen 
d. Nerv. vtigjis z. HerxmuJikel Berlin 1879) section of the vagi is 
followed by fatty degeneration of the heart. Acute fatty change 
is likewise observed in the course of infective and toxic atfections. 
In such cases a stJ^e of cloudy degeneration (Art. 48) precedes 
the fatty change, the muscular fibres assuming a peculiar greyish- 
yellow tint and a dull fish-like lustre. The muscle-cells look as if 
powdered, and contain fine albuminous granules which disappear 
when treated with acetic acid. In the later stages fat-globules 
appear. If the fatty degeneration of the heart is extreme it may 
lead to rupture ><( its waits, anil so to fatal haemon'hage. 

275. Fatty degeneration of the endocardium is to be dis- 

tinguishetl from the like change in the heart-muscle. It s 
in the form of circumscribed 
patches of an opaque white 
colour. The connective-tissuo 
cells of the intima (Fig. 123) 
are found to be filled with 
larger or smaller oil-globules. 
These patches are most com- 
monly seen on the valves, and 
especiallythemitral valve. They 
may be quite small, or may cover 
the greater part of the valve. 
They usually occur in aged per- 
sons, whose vascular system elsewhere shows signs of analogous 
change. But they may also be found in younger persons, and even 
in children, especially such as have died of general marasmus or 
anaemia, or from some imperfection of development in the vascular 
system. 
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Amyloid degeneration likewise attAcks the connective tissues 
of the heart. A slight amount of amyloid change, only to be made 
out by proper reagents under the microscope, is not uncommon and 
may occur in any part of the heart-wall. Well-marked change 
recognisable by the naked eye i* rare. When it occurs {Art. 59), 
and extends to the fibrous tisaues of the endocardium, myocardium, 
and pericardium, these become remarkably thickened. The thick- 
ening may be uniform and smooth surfaced, or it may be irregular 
and nodular; so that, for example, the surfaces of the valves may 
become remarkably rough and granular. Within the heart-wall 
the amyloid tissue forms patches and swathes and bands, between 
which the muscular tissue is apt to atrophy, The amyloid tissue 
is distinguished from the ordinary fibrous tissue by ita greater 
translucency and firmuees. Where the fibrous tissue is vascular, 
the amyloid change is particularly apt to attack the walls of the 



276. Hjrallne and mucoid degeneration of the endooar* 

dlum is verj- commfin. It may almtist be regariied as a physiological 
change accompanying old i^e, when the endocardium, especiaUy 
that covering the valves, undergoes a certain amount of thickening ; 
it merely implies an increase of connective tissue. But it not in- 
frequently takes place in an irregular manner, leading to the forma- 
tion of flattened or nodular or even pectiniform prominences on tbe 
surface. Such growths are chiefly found near the free edges of the 
valves, but they also occur at their bases and on the tendinous 
cords. The corpora Arantii of the aortic valves are very apt to 
be thickened in this way. 

A certain amount of textural change is usually associated with 
the thickeninig of the tissues. The fibrous texture is gradually 
lost and the tissue becomes homogeneous, while the nuclei dwindle 
and disappear. This homogeneous or hyaline change with thicken- 
ing somewhat resembles amyloid degeneration; but it may appear 
simultaneously with the latter, it generally occurs under altogether 
distinct conditions, and it gives no reaction with iodine. 

The homogeneous degeneration may ultimately leaxi to necrosis 
of the affected tissue, wMch thereupon becomes turbid and breaks 
up into granular detritus. Not infrequently fat is formed in the 
tissue before necrosis sets in ; and calcareous salts may likewise be 
deposited. Such changes are included under the term atheromiL 
The aflfectod spots have first a dull white look, but when calcareous 
deposits have been made the tissue becomes hard and rigid and of 
a brilliant white colour. 

As a sequel to homogeneous degeneration in old age, or at times 
independently of it, we may have mucoid degeneration. The tisane 
assumes a clear jelly-like appearance, readily distinguishable from 
the brilliant white of the f hickenod calcareous patches. The change 
occurs in spots, generally in tbe neighbourhood of the mitial and 
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-flortic valves; the curpora Arantii of the latter are favourite 
flites. 
Id mucoid dt^generation the grouud-substauce of the tissue 
becunies liquefied, with the formation uf mucin, in extreme cases 
the groimd -substance may entirely disappear. Fatty and calcareous 
change is often associated with the mucoid change. 

Inflammatory processes are very apt to bt; set up in connexion 
with the various degenerations described in this Article, and with 
the necrosis which they frequently induce. Such processes lead t« 

P infiltration of leucocytes aroimd the foci of degeneration ; and in 
this way new fibrous tissue may occasionally be formed, 
1:277. Myomalacia cordii is the name given to a peculiar 
softening of the musclea of the heart, consequent on arterial 
anaemia (ischaemia). The commonest cause of such anaemia is 
disease (such as sclerosis or atheroma) of the nutrient arteries of 
the heart, the coronary arteries and their branches ; more rarely it 
may be due to coronary embolism. 

The softened spots have diflferent appearances according to their 
age and the amount of blood they contain. When the softening is 
recent, the spots are pale yellow and the tissue soft and fragile ; 
sometimes the cut surface of a crosa-section sinks in so as to be- 
come concave. If in consequence of the occlusion of an artery 
there has been an extravasation of blood from the capillaries, so 
that an infarct is produced, the soft«ned patch becomes uniformly 
dark-red, or else mottled with red, brown, and yellow. Aft«r a 
time it turns greyish -ye How or rusty brown, and ultimately a 
translucent grey. Such patches are oftenest found in the wall 
of the left ventricle, especially near the apex ; but they also occur 
elsewhere, as in the right ventricle. The papillary muscles may 
likewise undergo localised softening ; or the entire muscle may be 
transformed into a greyish -yellow or semi -translucent mass. If 
the softening reach the endocardium thrombi (taking the form of 
cardiac polypi) may be formed over (he spot. 

When the softening is so extensive as to include almost the 
entire thickness of the heart-wall, rupture of the heart will result, 
and blood escapes into the pericardial sac. The rent is generally 
irregularly serrated, and is seldom lai^e. 

The tissue -changes underlying the varying appearances of the 
softened patches are partly retrogressive ana partly constructive. 
The original ischaemia first of all brings about the destruction of 
numbers of muscle-cells. In the yellowish patches the muscular 
fibres are in various stages of degeneration and disintegration. This 
can be demonstrated in teased preparations, in which irregular 
fragments of muscle-cells and masses of granular detritus are seen. 
Generally some formation of oil-globules has also taken place. 
Sections of the muscular wall show the destructive process even 
better than do the teased preparations. Fig. 124 represents a 
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section through a. degenerating muscular bundle. In the upper 
part the musde-cells are still unalteretl aiid present the ordinary 
appearance (a). In the middle the cells (/») are beginning to break 




normal muBcIe-oell 
diHiDteRnttiDg muBcle-coll 
completoJy degenerate musola-Dell 
leBolved into Hianalar detrihlB 



I non-nnclear GbcouB tiune 

□onnal nucleus of moiole-aell 
, Bwotlen nudeoa 



Up into fragments, while below (c) they are completely disintegrated 
int<) granular detritus. The destruction is often limited to the 
muscle-cells, but at times the connective tissue likewise suffers ; 
iQ such cases the nuclei cease to take up colour when the section 
is stained (d), and grajiules are depi>sited among the pale fibrils of 
the connective tissue. 

When haemorrhage occurs as an accompaniment, we may find 
entire or fragmentary olood-c ells mingled with the connective tissue 
and in part replacing the disintegrated muscle-cells ; and in later 
stages the tissue will contain pigment-granules. 

When the destructive process has gone a certain length, and 
death does not ensue, processes of repair are set up. The detritus 
is re-absorbed and carried off, and the gap tilled up by scar-tissue. 
Migratory leucocytes pass out of the vessels, and reactive inflamma- 
tion begins. The detritus is fur the most part takeu up by these 
migratory cells, in part also taken up by the vessels directly or ia 
solution. Ultimately fibrous tissue developes from the granulation- 
tisane built up by the k-ucocytes and perhaps by the multiplication 
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^V of the fixed tissue-cells of the suirouuding parts ; but the muscle- 
V cells are not r^roduced. After a time the affected area is thus 
filled up with fibrous tissue containing a certain number of cells in 
its meahes. The muscle-cells which survive lie embedded in the 
new-formed tissue ; and if haemorrhf^je has occurred the tissue 
will also contain fiakes and granules of pigment. 

tTo the unaided eye the presence of the scar-tissue is manifested 
by its greyish translucent look when recent, and its glistening 
white colour when more mature ; the scar moreover seems to 
ramify through the muscular substance. Such scars are referred 
to as fibroid indurations or aclerosei of the heart, and may thus 
represent the last stage of a localised softening. The bulk of the 

»8car is usually less than that of the muscle it replaces, so that 
the heart-wall is abnormally thin at the affected spot (Art 285). 
MyomalaciiL cordis has hitherto received lull little attentioti oh aji inte^l 
proceBB ; it iuia be«n troabnl under many aod various partial names. Clinical 
oUiurverH generally ciinfound it with myooanlitis or with &tty degeueration ; 
though it agrees in strictness with neither. The affection is really an 
anaemic necroeis. Fatty cliauge and inflammation du in &ct at timed 
accompany it, but not as chief or primary^ conditioua. Cardiac aoftening 
is altogether comparable with cerebral softening, or encepholomalacia. It ts 
not a rare affection, and when at all extensive it brings about ileath by failure 
or rujiture of the heart It has been treated of by Tautain (Dequelqiiei 
lAioTU del OTtirei ommairta Mmme aium cPitlt^aiioH du myocardt Infee de 
Paris 1878), and LAVilRAN {Union tiuid. 23, 1878) : compare also Wilka abd 
MoxoN, J'alh. AneU. p. 122 London 1675 ; UuBER, Virch. Arc/i. vol. 69 and 
ZlBQLicti, ibid, vol 92 ; Faggk, TfuJis. Path, Soc. xxv (1874) ; Tuknek, Tram. 
intern, rned. cotigreu voL i London 18B1. 

Samuelson (Zeitmhr.f. tlin. ifed. u), and Cohnhkim with v. Schcltkbbs 
Becrbebo {VireA. Arch, vol, 85) have recently investigated eipfflimentally 
the effect on the heart of closing the coronary arterie!f. According to the 
latter clamping the coronary artery in the dog tiaH no immediate effect on the 
heart's action, but after some 30 to 60 seconds the aortic blood- pressure sinks 
BUddenly to sero, and the heart stands still in diastole. Sahublson o|)erated 
<m tlie rabbit and attempted to close and op«n the ooromu-y artery alternately ; 
he geuerally found that the aortic blood-preasure sank eradually. As in man 
the closure of the arteries must usually be gradual and at moot affecte only 
certain braucheti, the clinical symptoms usually differ somewhat from those 
which the experimeuta might suggest. The affection is monifej^ted by 
graduaUy increasing failure of the heart's action, with angina t^^toris and 
pulmonary congestion. 

In canes of myomalacia we may sometimes see in the neighbourhood of the 
softened fibres muscle-nuclei which ore euormoiisly enlarged, and stain very 
readily. Zieolek is imable to say what this may signify. In his researches 
on the subject he was never able to detect any sign of regeneration of muscle, 
go that there seems no reason to regard the appearance as evidence of any 
formative process. It is probably due to simple swelling or imbibition. 

Lakcebeadx, IwANOWBKif, PoTJATis [Virch. Arch. voL 74), and Cskow 
{Aid. vol. 91) have pointed out that in various chronic affections of the heart 
certain chants take place in the cardiac ganglia ; th« changes may be 
degenerative or inflammatory. 
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HYPERTROPHY AND DILATATION OF THE HEART. 



278. Enlargemeut of the heart, when not due to the presence 
of a tumour, is caused either by the dilatation of its cavities, or by 
the hyperplasia of its walls, generally of their muscular tissue but 
occasionally of their adipose tissue. Both dilatation and hyper- 
trophy may exist at the same time. 

Id liinple dilatation the auricular and ventricular cavities are 
enlarged, while the muscular walls are thinned by distension. The 
dilatation is often unilateral, that is to say confined to the right or 
to the left heart. 

Hyperplasia of the cai-diac tissues is generally due to true 
hypertrophy of the muaoular elements, the walls becoming 
abnormally thick. It may be coufincd to the walls alone, or may 
extend to the trabeculae and papillary muscles ; indeed the latter 
may show the change more strikingly than the other parts. If no 
secondary degeneration has intervened the bypertrophicd muscle 
appears firm and browTiish-red in colour. The general texture is 
not altered, but the musclo-eleirients are larger and more numerous 
than is normal. Higher degrees oi' hypertrophy are palpable even 
without section, the resistance and firmness of the walls being 
greatly increased. 

The size of the cavities ui hypertrophy varies much. If dilata- 
tion coexist with hypertrophy, so t.hat the cavities are larger than 
normal, we speak of it as ezcentiic hypertrophy ; if they are 
smaller it is concentric hypertrophy ; if they are of normal size, 
it is simple hypertrophy, Very frequently the hypertrophy ia 
not general, but confiuud to one side only. Hypertrophy with 
dilatation of the right htort involves increase chiefly in the 
transverse dimensions ; hypertrophy with dilatation of the left heart 
increases rather the longitudinal or apcx-to-base measurement. 

According to Bknkkk (IHe aiiat. (Jruiidlagea der Constitutiout-aiioiiuUieeti 
Marburg 18T8) the uormul voIuuk.- of the Adult male hnurt iu 21)0—310 com. 



^Finlajicy, and at the tune of puberty ; it is much less rapid in the intervc 
In cases of hypertrophy the volume of the heart may rise to BOO — 700 
or 300—400 i-cm, for every 100 cm. of height 
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a a stature of 167—175 cm. ; or 150—190 ccm. for every lt>0 cm. of height 

' growth of the heart is moat rapid at two periods of life, namely during 

■''"■■ ' ■ ■ ■■ ■ ' ' *''■'*■' rat 






279. Dilatation of the heart is in part due to increased 
resistance opposed to the heart's contraction, and in part to textural 
change in its walls. 

Hypertrophy of the heart is the result of increased work, aud 
a true functioual hypertrophy. It of course implies not merely 
that increased work is called for. but that the condition.^ as regards 
iiacreased nutrition of the cardiac tissues are sufficiently favourable; 
if the conditions were unfavourable the only result of increased 
strain (that is increased resistance to be overcome) would be 
dilatation. 

The work required of the heart may be increased from various 
causes. Congenital narrowness of the aorta may induce hyper- 
trophy of the left ventricle even in an infant, if it is well-nourialied. 
Other congenital affections leading to left hypertrophy are — 
affections of the valves producing incompetency or stenosis of the 
aortic orifice (Arts. 281—284) ; affections of the arteries, such as 
.btberoma or sclerosis of the intima (Art, 297), and aneurysms 
■■'(Art. 303), both of which increase the arterial resistances ; partial 
destruction of the renal epithelium, and disorders of innervation, by 
which two latter causes the fiinetional activity of the heart is 
increased. Pericardial adhesions may likomae induce compensa- 
tory hypertrophy. Right hypertrophy is the result of disease at 
the mitral or pulmonary valves, and of affections of the lungs in 
which the capillary area is seriously diminished or extensive 
pleural adhesions are formed. 

Hypertrophy which follows as the result of visible anatomical 
lesions of the vascular system, or of the kidneys, or as the result of 
increased action due to nervous influences, is usually referred to as 
symptomatic hypertrophy. An idiopathic form of hypertrophy is 
lUso described, which is not referable to any increase in the heart's 
work; but this must be at least very rare. Even if in many 
instances we are unable to demonstrate anatomically the factors on 
which the hypertrophy depends, we cannot at ouce infer that 
during life no cause existed which involved an increased demand 
on the heart. Within recent years observation has shown that 
iong-con tinned bodily exertion ia particularly apt to cause func- 
tional hypertrophy ; and according to Traube luxurious habits of 
life may produce a like result. 

Fatty enlargement of the heart, obesity or lipomatosis, is due 

' iefly to the deposit of fat in the subpericardial connective tissue. 

le normal investment of fat ia abnormally increased by increased 

ly and decreased consumption. The connective -tissue cells 

lally free from fat are transformed here and there into fat- 
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cells, 80 that adiposu tissue appears not only on the surface, but 
also in the intermuscular aepta. In extreme lipomatosis the 
endocardium may also contain adipose tissue, and the function of 
the heart may be seriously interfered with. 

The fact that byijertt'ophy uf thu loft VBiitriole is ussociiited with G«rt«in 
acute and chronic renal afiectiona has been variouslj acoountcMl for by vaa 
authorities. Some look for the cause of the hypertrophy in a general inoi 
of the volume of the blood (Traude, Baubgrugr), others in some change of 
its composition {Bright, 8kn4T0B, Ewald), othera agam in a wide-sru:»ad 
chau0Q (arterio-capillary flbroBia) in the walls of the amaller arteries (Gull 
and Sutton). Buhl refers it to ' i>oBt-inflamiaftt«ry ovor-nutritiou ' of the 
heart The outcome of roceiit reaearch luidiwbtedly is— that cardiaa hyper- 
trophy following upon renal disease is dependent on inoreased arteriaJ blood- 
pressure. Cohkukui explaiua the iucreaae of pressure thus : the degree of 
tonic contraction {i.e. the calibre) of the renal nrt«rioles is determined simply 
by the proportion of urinary matters contained in the blood which drculat^ 
through them; the supply of blocKl to a diseased kidney is as great as 
healthy one; if abDormalresistancea are interposed beyond the renal arterioles, 
in the capillaries or glomeruli, for example, the pressure iu the renal arteries 
and BO throughout the system must rise. 

The moat likely view ia — that the increase of arterial pressure ie due to 
increased resistances in the arterioles throughout the entire body. When 
cardiac hypertrophy is induced by primary renal disease, we must conclude 
that the resistauces to the circulation outside the kidnej's have been increased 
iu consequence of the renal affectioa. The increased reaistauce ia due to a 
oontraction of the arterioles, and this is brought about either by the direct 
action of the urinary uuittera in the oirculation, or by reflexes from the 
kidneys, or by stimulation of the vaiM-motor centre. 

Eeferenoes; — Tradse, Ue»amm. AbAaad. u, iir; Johnson, J/ed. chir. Trant. 
xxim (1850), LI (1868) ; Gull a:id Sutton, ibid, lv (1872) ; Buhl, MUlLpath. 
Intl. tu JtUaakai 1878; Bahberobk, Samm-iliH. Vnrtrage 173; Ewald, Vuvh. 
Arch. voL 71; Senator, ibid, vol 73; Grawitz and leRAEi^ ibid, vol 77; 
Ishasl, Aid. voL 86; Cohkhbiu, AUg. Polk iij Roy, Proc Cantii. Phil. Soc 
IV (1881); Zander, Morbus Brightii u. HeTzhi/perirophie In. Diss. KBnigsbMTg 
1881, and ZeiUchr.f. Hin. Med. iv (with an elaborate discussion of the various 
theories); Discussion, Trant. intern, med. oonffrett vol I Loudon 18S1. 



ENDOCARDITIS AND MYOCARDITIS. 



S80. Acute endocarditla is an inflainmatory process set up 
by the presence in the blood of some irritant substance. It moat 
commonly attacks the valves, but it may occur at any point of 
the endocardial lining. It usually takes the form of ' vegetative ' 
or ' warty ' eudocarditia, which is characterised by the formation of 
small knotty and warty growths or vegetations, translucent or 
greyish or yellowish in tint, and projecting from the surface of the 
membrane. These arc often overlaid and concealed by white or 
reddish or moltletl thrombi. 

The TalTular Tegetatlons geuerally form in rows along the 
lines of contact of the valves in closure ; but they may be spread 
over the surface of the valves, or aggregated in groups to form 
iarge nodular or cauliflower-like excrescL-nces. When they affect 
other parts, such as the wall of the auricle, the ventricular septum, 
the apex, etc., they are in general disposed iniigularly, and may be 
aggregated into nodular masses, or scattered in isolated patches. 
If the separate vegetations are all small but numerous and 
closely set, they may give the surface a granular or shaggy or 
merely turbid appearance ; and close examination may be required 
to make out their individual existence. In the mildest forms no 
prominences above the surface are formed, so that the true nature 
of the patches is only to be made out with the microscope. 

281. The vegetations consist essentially of subendocardial 
exudations and intiltrations. 

The surface layers of the fully-developed vegetation (Fig. 125 c) 
are made up of granular (e) and fibrinous masses, which are for the 
most part merely coagulated exudations. Now and then patches 
appear which are distinguished by their line and uniform granu- 
lation (g), and by their avidity for anilin-atains ; they are possibly 
colonies of micrococci. 
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Among tile gianular masses certain peculiar colourless flakes or 
protoplasmic tumps (/) appeax, which are probably nothing more 
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of fibrons and granular coagiUa necroaed and coagulated tUBue 

thaji necrosed and coagulated endocardial cells. This is rendered 
more likely by the gradual transition observable between the 
persiating nucleated endocardial tiisaue and the non-niicleated 
lumps. The deeper layers (d) of the growth are infiltrated with 
small leucocytes, the infiltration extending in places to the super- 
ficial granular niaasea and to the deeper subendocardial tisanes (&). 

The genesis and the significance of the process are apparent &om 
the consideration of such a Tcgetation. We see that it is an 
exudative inflammation, in which the exudation permeates the 
tissues and in part coagulates. Where coagulation takes place the 
tissue undergoes necrosis : where there has been only an infiltration 
of leucocytes the tissue persists. 

The inflammatory process is therefore diphtheritic in its nature 
(Art. 103). It is closely related U) superficial diphtheritic inflam- 
mation of the mucous membranes (Art. 425), and to puatulation 
of the cutaneous surfiice (Art. 388). 

As we have already said, vegetations are not an invariable 
accompaniment of endocarditis. The inflammatory change is often 
recogniaable only by the existence of nioru or loss marked infiltra- 
tion of the fibrous tissues of the lining membrane. 
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^m The cauae of the inflammatoi^ eiudatioQ is iu some cases at least to be get 
^P down to the aettleiaeut of morbific organiama in the tiaaiies, Ki.EBa {AreLf. 
H txp. Path, is) QTid Eberth (Viivh. Arch. vol. 72) have demonatrated the 
presenoe of microparasitea iu endocarditis. Whether the granular maaaes 
reiiresented in Fig. 125 ^ arc really micrococci is quextionable, for the staining 
is not very intense. Zieuleh met with a case of acute vegetative endocar- 
ditis, in which metastatic inflaraaiations of the heart-substance and of the 
Iddoeya appeared, and in this he found colonies of micrococci in the blood- 
TBsaelis of tne nfiected organs. Naitwebck recently fouod numbers of similar 
colonies in a cftse which proved fatal after four months' duration. The colo- 
nies eiiatcd not merely in the thickened vegetationa of the valves, but also in 
the still unaltered parts of the endocardium and in the muscular waE 

Endocarditis most commonly occurs associated with rheumatic affections, 
especially with acute general rheumatism, now regarded by some as of micro- 
parasitic origin. But it is also found iu other conditions, as in measleii and 
scarlatina, and in fatal cases of iiephritia, pneumonia, typhoid, septicaemia, 
etc Very commouly too it developes iu patients who are sinking under 
chronic suppurations, especially in the course of ulcerative cancer, or phthiaia. 
Leyden says it also occurs after gonorrlioen. These facts point on the one 
hand to the concluaiou that endocarditis ia produced by bacteria, and on the 
other hand that the bacteria are not always of the same form, perhaps are of 
different qiecieA. In other words the aetiology of endocanlitis is probably 
multifbrm, not simple (Art. 204). 

!82, The ultimate course of endocarditis varies in different 
[• cases. The superficial eraniilar masses and the investments of fibrin 
overiying the vegetationsi arc incapable of organisation. Small 
portions or patches may be absorbed, or may become calcified. 
Very often the growth softens and portions of it are swept off by 
the blood-current ; and calcified masses may be swept off in like 
In either case embolism is the result. 
Aa necrosed masses are thus washed out excavations remain 
which are practically ulcers ; they may be small or largo. In so- 
called nlceratiTe endocarditis the destruction of tissue goes 
deeper still, so that a valve, for instance, may be deeply and 
:teDaively eroded by ulceration. In this way the weakened and 
infiltrated tissue which remains may give way under the pressure 
the blood, and a sacculation, or acute valvular aneurysm, may 
be produced ; or the process may go further and lead to perforation, 
.ftnd even to the detachment of a considerable fragment of the 
valve. Similar ulcerations may involve other parts, such an the 
chordae tendineae, which may in this way be severed from their 
valvular attachments. 

Ulcerative endocarditis \9, usually the result of pyaemic or 
iptic infection. 

The vegetative and ulcerative forms pass graduallv into each other, so far 
their anatomical manifestations are concerned. The ulcerative form has 
'uBoally been compared to the diphtheritic inflammations of the mucous mera- 
bnwe. but this ib less than the truth; the vegetative form is likewise a 
diphtteritic infiammation with coagulative necrosis of the solid tissues. The 
two forma seem moreover to differ aetiologically ; the pernicious or ulcerative 
type beine associated with septic or pyaemic processes, the vegetative with 
. ■Tticular rheumatism. EBKRTHfr/rrt. Aroh. vol. 57 and Citrrepi. /. grAirek. 
.AfTUe 1872) was the first who demonstrated the presence of^ bacteria in 
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ulcerative endocarditis. Sitiue then the fact hojs mom thR,ii once been verified 
{Maieo, VircA. Areh. voL 62; Burkart, Berl. I-Utu WoeA. 1874; Sanhoh, 
Lettiomian Ucturet Loadnn 1883). 

Perforation of the vnlvea as a conaequence of inflannnatioa is not to be coil' 
fbimdad with so-eailed feneBtratlon, often found as a eongenital anomaly in 
the si^oid valvea abaiie the lines of contact in doeure. This ctoidition differB 
essentially from the other, not merely in the dift'erenoo of its site but in the 
absence of inHauimntory infiltmtion or fibrous thickening around the hiatus. 

283. SeBUltB of endocardltiB. If an attack of endocarditis 
does not prove fatal in ita early or acute stage, certain plastic or 
formative inflammatory processes are set up at the affected spot, 
which result in the formation of new tissue and the cicatrisation of 
the defect. The tissue in which the new formation starts is that 
which has not succumbed to the severity of the disease ; the tissue 
in fact which is infiltrated but not necrosed. The raw material for 
new tissue is present, and the fixed cells of the old tissue are intacL 

For weeks and months after the commencement of the difiease 
the thickened tissues of the inflamed valves are still notably 
infiltrated with young cells, and may here and there have the 
appearance of ordinary granulations. Very probably the migrated 
leucocytes, and it may be the proliferous fixed cells, act as the 
builders of the new tissue ; and their activity is maintained by the 
formation of new capillaries. 

These plastic processes lead to more or less considerable thicken- 
ings of the endocardium. In the ventricles and auricles they 
appear as dense oparjue white patches, which may be indefinite or 
sharply circumscribed. 

The segments of the valves are thickened, hardened, coherent. 
and deformed in a multitude of ways. The tendinous cords are 
likewise thickened and shortened, and their ramifications abnormally 
adherent 

Degenerative change frequently attacks these inflammatory 
thickenings, and that m any of the forms mentioned in Art. 276. 
Fatty degeneration, and atheroma with calcification, are the 
commonest forma. 

The result of these changes very often is that the valves are 
rendered functionally imperfect Thickening and adhesion lead to 
narrowing of the ostia, or stenosis ; retraction or deformity of the 
segments and cords to imperfect closure of the ostia, or Incompe- 
tence. Both stenosis and incompetence may exist at the same 
orifice. It would be impossible to give in detail all the varieties 
that occur, In mild cases the thickening is slight and confined to 
the free margin of the valve and perhaps one or two of the cords. 
In severer caaes the normal configuration of the valvular apparatus 
may be entirely lost. Thus the mitral opening is often reduced to 
a mere chink at the end of a funnel-like projection, surrounded by 
dense, firm, and all but immovable masses of fibrous tissue. If 
calcification ensue the parts round the ostium may become perfectly 
rigid and immovable. 
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We have already alluded to the results of valvular disease of 

this kind. Ill general terms they are these: the tlifficiilties in 

the way of emptying the heart at each systole, whether from stenosis 

[ or regurgitation, are such that the blood tends to collect in the 

1 ventricle ; the vascular system behind the diseased valve is per- 

' nianently over-distended with hlood, and so becomes dilated ; and 

the heart hypertraphies to meet the increased resistance, beginning 

with the part which serves to drive blood through the diseased valve. 

284. MyocarditiB not uncommonly accompanies endocarditis, 
the inflammation extending by continuity from the endocardium to 
I the subendocardial and intermuscular connective tissue. In other 
( the process may begin in the muscular tissue itself. In 
either instance the inflammation is chaTacterised histolf^cally by 
the appearance of an infiltration of leucocytes in the tissue of the 
heart- wall. 

Two forma of myocarditis are distinguished, according as the 
disease results in induration or in abscess. InduratiTe myooar- 
dltU leads to hyperplasia of the intermuscular fibrous tis;iue, an<l 
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the formation of tendon-like scleroses or thickenings (Art. 277), 
composed of glistening white bands or patches of dense fibrous 
tissue. As endocarditis is generally present at the same time, the 
endocardium will show similar tendinous streaks and patehes on 
ita surface. Not infrequently some of the muscular trabeculae are 
transformed into coarse fibrous cords. 

The new fibrous tissue (Fig. 126 e) when fully-developed is 
dense and almost free from cells; if the inflammatory process is 
kept up, it may still contain infiltrated leucocytes (/i) in some 
spots. 

The muscle-cells have in many places disappeared ; in other 
places, especially near the periphery, they remain but show evident 
signs of atrophy (d). When the mflammation is more recent, the 
tissue is greyer or more reddish, and richer in cells and in vesseK 
At first nothing is seen but an infiltration of small cells, amid which 
the muscle-cells appear in various stages of disintegration ; and 
sometimes haemormage occurs. The disiutegrated muscle -cells are 
not afterwards replaced. 

The smaller scleroses have no serious effect on the heart's 
function ; but the larger ones which involve a considerable extent 
of the muscular substance may have a very harmful effect. The 
new tissue is not contractile, and so does not take a share in the 
general contraction of the heart ; while if it is at all pliable or 
distensible the blood-pressnre may force it to give way and bulge 
into a sacculation, and thus an aneuiyun of the heart is formed. 

Purulent myocardltiB usually accompanies pyaemic infections, 
and is due to bacteria which have reached the heart-muscle through 
the coronary arteries. Small yellowish or greyish abscesses are 
formed. They may break inwardly, and lead to cardiac ulcer; 
or outwardly and set up pericarditis. 

Larger myocarditic abscesses may lead to rupture of the heart. 

As we have bbIA, the aetiology of myocanlitis corresponds in general with 
that of endocarditis; but there are certain irritants whicU may set up myocar- 
ditis though they do not usually affect the endocardiiun. Thus occnrdii^ 
to Lbtden (Zeitich: f. klin. Med. rv) the poiHOU of diphtherin oft«n causM 
myocarditiH, while endocArditiB is a rare complication. Rohkn^bach (FirrA. 
ArcJi. vol, 79) found granular and waxy degeneration of the lieart-muacle in 
diphtheria. Letden moreover states tnnt the virus of small-poi, of epidemic 
meningitis, or of rek]>sing fever, laay bring about myocarditis. 

On the myocarditis and sclerosis that follow myomalacia eee Art. 277. 
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INFECTIVE GRANTTLOMATA, TUMOURS, AND PARASITES 
OF THE HEART. 



285, Tubercle is the commonest of the granulnmata affectiug I 
the he^rt ; syphiloma is more rare. In acute miliary tuberculosis , 
the heart does not escape the general invasion ; but it ia much less 
common to find larger caseous nodules in its substance. When 
they do occur it ia almost invariably in connesiwn with like 
caseouH nodules in the pericardium. Gummata are very rare. 
They lie in the wall of the heart embedded in dense hyperplastic 
fibrous tissue ; and according to their age appear as soft reddish or 
greyish patches, or as dry yellow cheesy nodes. Simple inflam- 
matory mdurations of the heart-muscle occur as a consequence of 
congenital or acquired sj-philis, and these are more common than 
gummata. 

Of the true tumours several kinds may attack the heart 
primarily, such as sarcoma, fibroma, lipoma, myxoma, and myoma ; 
but they are all of tbera rare. 

Secondary tumours are more frequently found, especially secon- 
dary carcinomata. The tumour-germs, other than those that seize 
upon the heart from the pericardium, reach the heart-muscle through 
the circulation. The growths may be seated in the substance of 
the wall, or may protrude into the cavities, or into the pericardial 
sac. Occasionally tumours attack the heart by continuity from the 
mediastinum, the oesophagus, or the stomach. 

The eflfect of such tumours on the heart will of course depend 
on their seat and size. If large they may interfere seriously with 
its action. Thrombi readily form on tumours which project into 
the cavities. Softening and ulceration of new growths may lead to 
rupture of the heart. 

Of parasites Cysticerciis and Echinococcus are found in the 
heart. Ec/niiococcus (hydatids) may lead to its rupture. 

For re&'TGticea see Orth's Le/irb. d. tpec. path. Aiiat. vol. i Berlin 1883. 
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286. A blood-vessel consists essentially of an endothelial tube ; 
but all vessels above a certain size have their endothelial walls 
Btrengthened by the addition of connective tissue, elastic tissue, and 
muscTc-cells; and all again above a somewhat larger size have 
nutrient vessels of their own, the so-called va3a vasorum. 

The diseases of the vessels are processes affecting the vessel- 
walls alone, or the vessel-walls with the surrounding tissue ; or they 
may form merely a part of some general affection of the parenchyma 
of the organs through which the vessels run. The latter is especially 
the case with the smaller vessels embedded in the substance of the 



importance have already been, referred to in treating of the mal- 
formations of the heart. Here we need refer again only to the 
condition of general under-growth or hypoplasia of the vesseb 
associated with chlorosis, and characterised by abnormal nar- 
rowness of the channels and thinness of the walls, especially of 
the greater orterieB. The very frequent anomalies of position, 
course, and distribution which are met with in arteries and veins 
are treated of in text-books of normal anatomy. 

Acconling to Bbnekb (Die anal. OrrinHagen d. Comtivtiotu-atiomaiieen 
Marburg 1878) the cireomlerenoe of the ascending aorta in a new-bom in&nt 
IB So mm., in lui ndult C8 mm. ; the pulmonary urtery measiiriug 23 mm. and 
fl5 ram. ia the two cases respectively. Above the biiurcation of the abdomi- 
nal aorta the circumference in the adult n 



287. Simple atrophy of the walls of arteries and veins ia 
observed in connexion with general marasmus and atrophy of indi- 
vidual organs. After amputation of a limb the vascular trunks of 
the stump usually become smaller. Instead however of this simple 
and uncomplicated atrophy we more often find evidence of partial 



CH. XII.] HTPOPI-AaiA AND DEOENERATION OF THE VESSELS. 59 

disappearance of some constituent (such as the muscular fibres) of 
the vessel-wall, the result of inflammatory or degenerative change. 

Fatty de^nemtlon of the vessels is the moat frequent of all 
the degenerative changes to which they are subject. It usually 
attacks the inner and middle coats, more rarely the adventitia. 

Fatty change of the intima is most commonly exemplified in 
the aorta, but it is frequent enough in the larger arteries, including 
the pulmonary artery. 

The slightest degree of fatty change is not apparent to the 
naked eye. More marked degrees are characterised by the opaque 
whitish or yellowish appearance of the affected spots, which are 
usually somewhat irregular in outline. The surface is at first smooth, 
but in later stages it becomes uneven or velvety. 




{Sten on iht Jlal) 

B Fim C^kPILUBT rHRH THE BKAIN. 

{PfToimie acid preparation , x 350) 

The process begins with the fatty degeneration of the cells, 
which become tilled out with oil-globules (Fig. 127 A). If the 
change proceeds further the arrangement of the oil-globules ceases 
to be so definite as it is in the figure ; they not merely occupy the 
place of the cells but also accumulate between the fibres of the 
mtercellular ground-substance. In still more advanced cases sub- 
endothelial cavities are formed by softening. At this stage leucocytes 
generally appear, which have migrated from the vasa vasorum, and 
take up the fatty products of disintegration into their substance ; it 
is in this way that fot-granule carrying cells arise. 

The favourite seats of fatty change in the aorta are immedi- 
ately above the valves, and at the places where the large and 
small arteries are given oif. The change is moat common in 
anaemic and in aged patients. In the pulmonary artery it seems 
most favoured by causes producinp stagnation in the pulmonary 
circulation, in consequence of which the carbonic acid of the blood 
is imperfectly removed from it. Spots of fatty degeneration occur in 
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like manner in the lining membrane of the veins when the circu- 
lation through them is chronically impeded. 

Fatty degeneration is common in the capillaries (Fig. 127 S), 
IMvrtly as the result of simple disorders of circulation, partly of 
changes in the blood itself such as are met with in infective 
diseases and in certain forms of poisoning (phosphorus or arsenic). 

The tunica media may be affected as well as the intima, the 
fatty change specially attacking the muscle-cells, which in conse- 
quence often perish outright. The genera! course of the process is 
the same as in the case of the intima; but its effect on the ftmctions 
of the vessels is more serious. Thus degeneration of the middle 
coat may lead to rupture of the vessel ; while calcification follows 
readily upon fatty change, and the vessel may thus lose its elasticity 
and contractility, and remain a mere rigid pipe. 

The cells of the adventitia are found to become fatty in con- 
nexion with like change either in the interior coats, or in the 
parenchyma of the surrounding organ ; the change has no special 
significance. Not infrequently the fat found in the moshes of the 
adventitia is not produced there, but is merely deposited from the 
lymphatics. 

See on this subject Vjrohow (VinA. Arch. vols. 1 and 3, and Gemmm. 
Abhand. (1856) p. 493); LANOHAJiS ( TireA. Arch. vol. 36). 

288. Amyloid degeneration of the vessels is very frequently 
met with. As was pointed out in Art. 52 the vascular system is 
in a special way singled out as the seat of amyloid deposit. In the 
larger vessels the intima la most apt to be affected ; in the smaller 
vessels the media, and to some extent the adventitia. 

H3raline degeneration (Art 63) is the term used to describe 
certain morbid appearances in the vessel-wall, which have certainly 
not always the same eignilicance. In the first place the term is 
applied to a peculiar transformation of the intima of the larger 
vessels, by which it is changed into a homogeneous connective 
tissue with few nuclei ; in this atheroma often takes its rise 
(Art. 299). A second fonu of homogeneous change bearing the 
same name affects chiefly the smallest arterioles and capillaries ; it 
is oftenest observed in the renal glomeruli, in the choroid, and in 
the br^n. In the case of the capillaries the change is preceded by 
proliferation of the nuclei of the cells (Oellek); then hom<^neous 
or hyaline deposits are formed on the exterior of the capillary tube, 
which are at first scattered but presently aggregate into masses 
encircling the tube. Thrombi are occasionally formed in the altered 
capillaries, and after a time they too assume a homogeneous appear- 
ance. 

In the arterioles the change may extend to all the coats of the 
vessel, or be limited to one only ; tbe change may here as in the 
capillaries be preceded by proliferation of nuclei ; and thrombosis 
may likewise be set up. 
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The geneds of the hyaline deposit ia not always easily deter- 
mined. Some authorities hold that it depends mainly on the 
coagulation of extravasated red and white blood-ceils. In other 
cases it is duo to a homogeneous metaplasia of the connective . 
tissue. 

Calcification of the vessels occurs chiefly in cases where the \ 
nutrition of the vessel-wall is impaired, and where the tissue has 
already undergone some antecedent degenerative change. Thu8 
calcification in the arteries is a very common sequel of fatty change ; 
and also of sclerosis or atheroma (Arts. 297 and 298). The cal- 
careous matter is deposited in the intiraa or media. In the former 
it is mainly the sclerosed or atheromatous patches themselves which 
become caJcified ; so that definite and coherent calcareous plates 
are formed, which may be removed entire. In the case of the 
media the process may go so far as to convert the whole vessel 
into a hard and rigid tube ; this occurs most commonly in the 
larger and middle-sized arteries of the trunk and limbs. The 
inner surface of such arteries has often a ribbed or corrugated 
appearance, fine white circular ridges running round the wall. If 
the intima be peeled off (and it is usually very loosely attached), 
it is seen that the ridges spring from the middle coat. The intima 
itself is sure to be more or less atheromatous. 

The calcareous salts are deposited in small shining grains 
lying in the muscle-cells or in the intercellular tissue. In the 
middle coat of the aorta {Fig. 12H) 
they lie irregularly in the spaces 
separating the elastic lamellae. 

Calcification of the capillaries 
is chiefly met with in tumours of 
the central nervous system. 

The veins may also be the seat 
of calcareous deposits, but much 
less frequently than the arteries. 
The deposits chiefly occur in di- 
lated and varicose veins, and then generally in the inner strata of 
the middle coat. 

NecrosU of the vessel-wall is generally a result of an inflam- 
mation set up in the surrounding tissue and resulting in general 
necrosis and disintegration. Diphtheria and caseous tuberculosis 
are of this kind ; and the vessels undergo changes analogous to 
the changes in the other tissues affected. But besides this acute 
necrosis there is a more gradual ' necrobiosis ' of the vessel-wall 
in which the tissue first becomes homogeneous and then breaks up; 
it mainly affects the intima (Arts. 297—299). 

On hf Aline degeneration of the veaeels see Art. 63 ; Thoua ( Vin^. AnA, 
vol. 71); Zir.aT£R{Arck/.ilin.Med.3iXv); Leyhsh (Zeiitdir. /. iUn. Med. u) ; 
WnoEHT {Virc/i. AnJi. voL 79); Jcnoe (Areh. f. Ophthalm. v); SoawEiaOEH 
{3>iU. Vi)i Oellek(I7j-c/-. Aiv/i. vol. 86); Meyf.r (AfrL de phiitlol. Vii). 
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HYPERTROPHY AND HYPERPLASIA OF THE VESSELS. 



289. True hypertrophy of the arteries, that ia to say in- 
crcase in all the coats of the walls without loss of structure, is seen 
in a marked form in the vessels which carry on collateral circulation 
alter the occlusion of a larger artery. The increase is most remark- 
able when it depends on flie occlusion of one of the large arterial 
tnmks. The collateral vessels increase in length as well as in 
width and thus become convoluted, while the increase in the 
thickness of the wall is even greater iu proportion. Local hyper- 
trophy may likewise follow upon increase of blood-pressure, such as 
occurs in front of a contracted portion of the vessel. If the pres- 
sure of the blood be generally increased throughout the system, 
as it is in chronic Brignt's disease, the smaller arteries may become 
universally hypertrophied. 

The so-called anastomotic or racemose aneurysm (Art. 151) is 
mainly due to dilatation, convolution, and hypertrophy of arteries 
and capillaries. And in hypertrophy of the organs, as in ordinajry 
development or iu new-formations, the arteries tend to become more 
or leas hypertrophied. 

Veins and capillaries may hj^ertrophy like arteries, eapeciallv 
under the conditions juat mentioned, which are associated with 
increased blood -supply. 

Hypertrophy implies increase in the elements of the vessel- 
walls, but not in the number of the vessels; the latter is hyperplasia, 
and is an extremely common occurrence. In the General Patho- 
logical Anatomy we pointed out that the development of new- 
formations of any size involved of necessity the formation of new 
vessels j and in Art, 86 we described the mode in which this takes 
place. At first capillaries only appear; but by the multiplication 
of the elements of the walls and their progressive difierentiation 
arises and veins are ultimately elaborated. 



CHAPTER XrV. 



TNFI^MMATIOKS OF THE VESSELS. 



290. We have already had oa^i^ion to allude to two varieties 
of inflammatory change Meeting the walla of the vessels. From 
one point of view we have spoken of an alteration in the vessel- 
wall as an essential factor in all inflammatory processes, this 
alteration being the condition antecedent to the quantitative and 
qualitative changes in the current of transudation from the smaller 
vessels into the tissues. The increased permeability of the vessel- 
wall permits the escape from the capillaries and veins not only of 
liquid but of large numbers of white and occasionally red blixnl- 
cells (Art. 96), The second form of inflammatory change dealt 
with was that concerned in the organisation of thrombi (Art. 235). 
Here the vessel-wall became inflamed in consequence of the 
irritating presence of a foreign body, the thrombus itself; and the 
inflammation resulted in the development of granulation -tissue and 
a cicatrix within the vein or artery. In view of the ultimate 
result of the inflammation we might describe it as a plastic 
obliterating endarteritis or endophlebitis. 

But in addition to these two kinds of inflammatory vascular 
change we have a series of others, which have their seat in the 
substance of the vessel-wall and lead to temporary or perma- 
nent changes extending to a part or the whole of its thickness. 
Arteritis and ptalebltU are used to describe these parenchymatous 
inflammations of the vessel-wall. They may arise us primarily 
vascular affections and be confined to the proper tissues of the 
vessels; or the surrounding tissues may be Ukewise involved; or 
the vascular affection may be secondary to an existing inflammation 
of the surronndiug tissues. The latter occurs in the case of 
minute vessels embedded in the tissues, and is to be clearly made 
out only by the aid of the microscope. 

291. Purulent artetltli, issuing in suppuration and destruc- 
tion of the wall of the artery, is generally a secondary proceM 
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ticcumng within suppvirating wounds and ulcers. Inflammation 
and necroaia extend by continuity from the surrounding tissues to 
the vessel, destroying first the adventitia and then the other 
coats. The wall appears thickened and yellowish or greyisli in 
colour ; the intima is turbid, yellowish or greyish, and infiltrated 
with pus. Often the brittle or rotten vessel gives way, and 
haemorrh^e follows. Secondary haemorrhage in wounds, haemo- 
ptysis from phthisical lungs, haemorrhage from cancerous ulcerations, 
etc. are all of this nature ; and in the same way fatal bleeding may 
occur &om suppurative inflammation of the umbilical cord in iafants. 
At times, as in tuberculosis, the necrotic process takes on a caseous 
character. Suppuration in wounds is chiefly conditioned by the 
invasion of micrococci. 

Sometimes purulent arteritis with necrosis is due to the 
entrance of irritant matters into the blood, as happens in embolism 
where the emboli are virulent or infective (Art. 116). When the 
destructive process spreads from the vessel to the neighbouring 
tissue abscesses are formed. 

The pU8-corpuscle.s which in these processes accumulate in the 
substance of the vessel-wall arc in part derived from the vasa 
vasorum, in part from the surrounding vessels. 

Purulent phlebltii occurs under the same conditions as puru- 
lent arteritis. The walls of the veins are thickened and dis- 
coloured, and the intima is turbid. The lumen veiy fr^uently 
contains fresh or softened and puriform thrombi. The purulent 
inflammation of the vessel may be preceded or followed by coacu- 
latiou of its contents. The relation of the two processes is onien 
as follows : incipient inflammatory change in the vessel- wall gives 
the condition for thrombosis; a thrombus forms, and is invaded 
by microcctcci ; it then breaks down into a puriform irritant mass, 
which in its turn intensifies the inflammatory change in the vessel- 
wall to the pitch of suppuration and necrosis. Examples of the 
process (known as thrombophlebitla) are frequently met with; as 
in the radicles of the portal vein near ulcerated patches in the 
intestine such as occur in dysentery, and in the veins of suppu- 
rating wounds. If the softened and infected thrombi pass into the 
general circulation we have pyaemia and metastatic abscesses as 
the result. 

292. Hyperplastic arteritia in its early stages is best 
studied in cases of what is called acute aorUUi, an affection 
which however is rarely seen exemplified in the post-mortem room. 
It is rapidly fatal only when it is very extensive ; minor cases 
usually recover. 

The changes it produces are exactly similar to those described 
under endocMditis and myocarditis. 

The inner lining of the affected vessel looks turbid and some- 
what loosened, or grey translucent granulations rise from its 
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surface, or larger irregular vegetationa resembling closely those 
aeen in the endocardium. Thin films of fibrin often lie over the 
inflamed patches. 

The middle coat and the adventitia, but especially the latter, 
show patches of grey or greyish-red ; but it rarely happens that 
their extent is large enough to allow them to be readily recognised 
by the eye alone. 

f «■ 




granular fibnn ly ng on Ibe rntima 
the same within the intima 
blood-vessel within the hjperplaa- 



"When the more seriously affected parts are examined micro- 
scopically, it is seen that all thu coats of the artery are attacked ; 
the characters of the change being the extreme distension or 
congestioa of the vasa vasonira, and the presence of cellular, 
coagulated, and granular masses of exudation (Fig. 129 dd^d^e e,). 

5 
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Sometimes the advcntitia (c) shows themost striking changes, being 
greatly thickened in consequence of abundant cellular infiltration 
and of nodular clusters of cells (d,) surrounding the vaaa vaaorum. 
The infiltrations in the media are also cluatercii around the vasa 
vasorum (d,), and often reach considerable aize. 

The intima contains accumulations of leucocytes (d) in the 
meshes of its connective tissue, in addition to granular fibrinous 
coagula (e ej which lie either within (e,) the distended 
on the surface (e). 



The cellular infiltration in aortitiB is derived from the * 
evidenced by the cliiataring of the cells around these vesselfl. Where the cells 
are more remote from the veHseb, as iu some partu of the intinia, we coudude 
that they hare migrated. 

References :— Kosteb, SilKt-agAer. d. niederrfunn. Oadl. f. Natur- «. HtUt. 
in Bonn 1877 ; K6btbb, Die Pathogeneaa d. Ejidarterttit 1871 ; Jaccoud, 
Patk-inleniei, 1873; Strooasow, Ke^atAet tur Toriffitu del elAtents ceHviaint 
dan* Fendari&iU de VaorU,Ardi.dejiky»iol. norm, rt path. 1876; WiinWARTEH, 
Anih.f.kUn.Ckir.TiTiii; htOKH, Emde lur UaoriUe aigta \fi^9,^, Jahs, Virc*. 
Ardi. vol 72; Trompkttbb, UA. Endarteritii la Diss. Boim 1876; TALHA, 
Virch, Arch. vol. 77; Qiovamni, Arch. Hal. d. bioL i; Coknil and IUnvikr, 
Man. ^ Path. Hitl. 1, 1882, Ardt. de pkysid. 1868; PoULiu, Oaz. hebdmn. 
1879; Israel, i'ircA. ArcA. vol. 86; Orth, Lekrb. d. spec. path. Anat. i, 1883, 

293. If the patient does not die during the early stages of the 
disease, the process of repair begins and now fibrous tissue and 
capillaries are developed at the affected spots. When the exuda- 
tion haa been slight it may bo entirely re-absorbed; but if the 
infiammation is kept up fibroblasts are developed, and from them 
new fibrous tissue.' Whether the fixed tissue-cells or the white 
blood-cells take the chief share in building up the new-formed 
tissue is hard to determine. 

Three forma of arterial inflammation are distinguished according 
to the coats chiefly affected, namely endarteritis, mesarteritia, and 
periarteritis ; but the fonna very frequently occur in combination. 

If endarteritii becomes chronic, and new fibrous tissue is 
formed in the intima, broad alightly raised j^gwes are produced, 
which often appear in large numbers and of great size in the 
larger arterial trunks, and especially in the aorta. As Fig, 129 (a) 
shows, they consist of dense fibrous tis.sue resembling scar-tissue ; 
the normal structure of the intima is usually lost. New vessels 
are nearly always formed (Fig. 129 /). In other cases the new 
tissue is looser, more resemblmg areolar or mucoid tissue. Such 
hyperplasias of the intima are called ■cleroiei (Arts. 297 — 298) ; 
they occur both in large and in small vessels, and in the latter may 
produce considerable contraction of their calibre. The process has 
therefore been also described as obliterating endarteritis. Once 
it has begun it is apt to recur, increasing the size of the old patches 
and starting new ones ; it ia thus progressive in its character, 

Mesarteiitis is generally an accompaniment of endarteritis. 
Fibrous deposits appear in the middle coat, while the normal 
elements and eapeciidly the muscular fibres perish by degrees. 



I 
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The changes in the middle coat seldom reach the same pit^h as 
those in the intima ; but here and there the normal tissue may bo 
entirely displaced by new scar-tissue. 

Perlarteritla leads to fibrous thickening and condensation of 
the adventitia. In vessels which lie freely in the tissues the 
thickenings are diffuse or aggregated into coarse hands or nodes. 
The latter variety has been described by Kussmaul and Maier as 
periarteritis nodosa. 

Hyperplaatic phlebitis corresponds to hyperplastic arteritis, 
and like it is an inflammation leading to fibrous hyperplasia. The 
forms endophlebitis, mesophlebitis, and periphlebitis are dis- 
tinguishable. It is rarer than arteritis as a simple or primarily 
vascular disorder. The thickenings formed in the intima of the 
veins are by no means ao remarkable aa those of the arteries. Fibrous 
hyperplasia of the walls of the veins most frequently results from 
venous thrombosis, or from chronic parenchymatous inflammations 
of the surrounding tissues which have spread to the veins. 

KossHAUL imd Maier {DaUack. ArcL f. kUn. Med. t] met with a cflhb 
in whiuh the arteriea of the most diverse organs were besot with nodes 
and nodules from the size of a pea to that of » inillot-aeed. The iiodulea 
were partly cellular aiid i«irtly flbrous; thev were seated chiefly ui the adven- 
titia, but aome of them were iu the media. Meyer describes a hke cuso 
CrireA.JrcA.voL 74). 

294<. The aetiology of the hyperplastic Inflammations of 

the vessel-wall is not always the same. It is to bu remembered 
that the inflammatory processes which lead to fibrou.'i Jiyperplasia in 
any organ may all of them affect the included vessels, and may 
thus lead to thickening of the vessel-walls. Often the adventitia 
is the coat most affected, but the other coats do not by any means 
always escape. These forms of arteritis and phlebitis arc obviously 
due to the same causes as those which lead to the corresponding 
organic afifections. 

Even the inflammations which are limited to the vessels them- 
selves are not always due to the same kind of irritant or injury. 
The case resembles that of endocarditis, an aflfection which as we 
have seen may spring from more than one source. In the first 
place, the irritants or injuries which produce endocartlitis may also 
produce endarteritis; the evidence of this being that in many cases 
both affections occur simultaneously. But it would seem that 
there are more varieties of injury capable of producing arteritis 
than of producing endocarditis ; or at least that vascular inflamma- 
tions occur under conditions where it is unusual to find endocarditis. 
Of the causes which may set up chronic vascular inflammations 
the chief arc syphilis and tuberculosis. 

293. Syphilitic arteritis was first closely studied by Heub- 
NEB, who showed that it is of fretiucnt occurrence. It is found in 
two chief forms, that is to say either as an independent disorder, or 
as part of a local syphilitic affection. In the former the aflfected 

5—2 
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vessel shows white or grejrish thickening of the intima and of the 
adventitia The vessel, such as a cerebral artery, may thus be 
beset with circumscribed greyish translucentpatcbea, or be trans- 
formed into a coarse white or greyish cord. This form is not to be 
distinguished, either with the eye or the microscope, from arteria] 
thickening due to non-ayphilitic fibrous hyperplasia. The second 
form of syphilitic arteritis occurs in the midst of foci of syphilitic 
disease atfecti^ the tissues generally ; the vessels are surrounded 
either with diffiise cellular infiltrations (the so-called gummatous 
granulations), or with dense cicatricial tissue (Arts. 138 — 130). 
In such cases the coats of the vessel are more or less altered 
and thickened (Fig. 130). 



] 




Fta, 130. Stfbiutio 

(CaTTtttae ttaining ; x IGO) 
A greatlj tbiobened iotiina, the tbiokeaing duo to fibrocellular tissue (e) tnd nev- 

fornied eellH (f) 
b fe&Bstrated elB«uc membraoe, broken tbroagb od the left aide 
c mnsclo-librea of the media, beset on Uie left witli large and small leuoooytes 
d adveutitia tbickencd b.v fibrous hj-perplaua and cell-in filtration 
e fibrooollular tissue of the iutima 
/ new-formed OQUular tismie with infiltrated lencooj'tes 

The intima («) and the advenfitia (d) are usually more 
thickened than the media (c). While the process is still recent, 
not having yet passed the stage of granulation, the thickening of the 
intima is partly due to an abundant development of fibrocellular 
tissue (e). Tho cells are in part small and round, in part fusiform 
or stellate (/) corresponding to certain forms of fibroblasts. The 
adventitia is similarly altered. The media is usually but little 
beset with migratory cells. 

In more advanced cases where fibroid change has succeeded 
active iullammation, the thickened coats of the vessels are more 
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fibrous and less rich in cells. The middle coat is either little 
altered, or here and there atrophied and fibrowa. There is nothing 
specific in the histological character of the process; all we can say 
is that in the ordinary non -syphilitic infiamniations of small 
arteries it is unusual to have so abundant an infiltration of cells as 
in syphilitic inflaoimatious, and that the adventitia especially is 
not so subject to marked alteration. 

The thickening of the vessel-wall in syphilis is often very 
considerable ; it may indeed become so extreme that the lumen of 
the affected artery may be almost or entirely occluded, 

The walls of the veins are likewise subject to gummatous 
syphilitic inflammations. 

The diagnoaia of syphilitic arteritisi reat-a in general more on the naked- 
eye appearances than on the minute hiatologit^ characters. The specific 
nature of the affection will be determined mainly by the presence of other 
loualised syphilitic aflectious, eB|>ecialIy of a gummatous kind. If these last are 
not found, we must not pronounce the diaeoHe to be syphilitic unlos-i we can 
find sure signs of it elsewhere, or unless we have excluded all other possible 
causes for the vascular chauges. There are no certain histological criteria for 
deciding on the presence of syphilis (Redbner, IHe luetitcke Erhranhitig iter 
Oehimarteri^n Loipzig 1874; ZUmMen'i Cydop. su). Even the abundance of 
cells found in the itdventitia ie not pathognomonic, for in the cerebral veesels 
especially tuberculosis may give rise to exactly eimilar ftppearaooes. See 
BatsToWE {Tram. Path. Soc. 1836); Huohlinob Jackson [London Hotp. 
Beporti 1868) ; BAUMGiRTEN ( Virch. Arch. vols. 73, 76, 86, the last containa a, 
number of references); von Lanuenbeck {Arch.^.kUn. C'hir. xsvi); FaiED- 
LAHDEB {Cent./, d. med. Wigg. 1876) ; Ehblich {ZeUschr.f. ilrn. Med, i) ; Hubkr 
( FircA. AreA. vol. 79) ; BlBCH-HiaacePELD (Arch. d. Heilk. xvi) ; Lascereaux 
{Oaz. d. Bip. 21, 1876); Greenfiblo, Cowers, and others (Trant. P<ah. Soc. 
1877-78). 

296. Tuberculoua inflammation of the vesflel-walla is 

very common, inasmiich as arteries and veins running through 
tuberculous organs are readily invaded by the disease. Tubercles 
and more diffuse tuberculous patches may appear in their walls ; 
and if the granulomatous focus becomes caseous, the vessels 
undergo the same transformation. If the diseased vessel be au 
artery it often ruptures and gives rise to haemorrhage ; if it be a 
vein the disintegration of the wall may admit products of dis- 
integration and bacilli into the blood-current. The result is an 
eruption of tubercles at the spot whither the bacilli are carried by 
the blood. 

Fibrous hyperplasia may also be set up as a consequence of 
tuberculous inflammation. Most commonly it is the adventitia 
■which becomes thickened, though at times a like thickening is met 
with in the intima. It may become so considerable that the vessel 
is almost or quite occluded. The same result may follow when 
thrombosis is set up in a vessel whose wall is beset with tuber- 
culous grannlatio 

— RiNDFLEiscH, Ziemisea'i Cydop. v ; Maktis, RecJierche* am 
pott. Paris 1879; COKBrL, ./(wm. det'anat.xn; KlESKti, Arch, de ji&vtwl. y 
MOoOB, I'lrcA. Arch. vol. 76; AnsOLD, ibid. vol. 88; Weiobrt, ibid. vols. 77, 
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SCLEROSIS AND ATHEROMA. 

297. Sclerosli in au artery implies the existence of local 
thickenings of its inner coat. They appear as sligtit broadened 
prominences, rising above the level of the normal ititima as definite 
flat or convex plaques or patches. The margins may be steep or 
sloping, the surface is smooth. The patches may he translucent or 
almost gelatinous, or cartilaginous, or white and densely fibrous. 

These patches appear iu arteries of all sizes — from the aorta 
just above its valves to the smallest arteriole. They are often few 
in number ; but in other cases they are extraordinarily numerous, 
cases occurring in which the intima of the aorta is so beset that 
there scarcely remains a healthy spot on its surface. 

If the sclerosis is at all maAed there are always found, in 
addition to the greyish or cartilaginous patches, other plaques of 
au opaque white or yellowish-white colour. These may be smooth 
or rough; and not infrequently the tissue has disintegrated and 
fallen away from them, leaving so-called ulcers with white detritus 
lying on their floors ; or the rough and ulcerated spots may be 
covered with thrombi. The whit« or yellowish plaques are known as 
atheromatous patches, and the eroded spots as atheromatoiu 
ulcers, the process as a whole being described as atheroma of 
the arteries. It is thus a sequel of sclerosis. 

Very oft«n a third changu is associated with these, namely the 
calciflcatlon of the affected spots. When this occurs the white 
atheromatous patches become hard and rigid to the feel, giving one 
the impression of a plate of bone lying beneath the superficial 
layer. 

In the veins these changes are much less common, and Jn 
general much less marked; but they do sometimes occur. Calcifi- 
cation is oftencr met with thau simple atheroma. 

Reftrencea ; — Wilks and Mosos, Path. Anat. London 1875 ; Meter. Ardi. 
depAgtiol. vii; Neumann, Arch./, miiroit. Anat. xvni. 
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298. Sections show well the seat and characters of sclerotic 
and atheromato\is change {Fig. 131). The intima («) is generally 
the most affected, while the media (c) is often unaltered, and the 
adventitia (A) only slightly infiltrated In other cases the adventitia 




Fia. 131. Athei 

a intima conBiderabl; tblckeued 
b bounding elaetic lamella of intima 
e media 
d wjveetitia 

e necrosed denucleated tissue with 
masBoa of (atty detritus / and 



/i detrituB with oholeaterin- tablets 
g infiltrntcd leacocytes in the intima 
h iuliltcated leucocytes in the odvcn- 



may be somewhat thickened and the media atrophied. The change 
in the intima consists of more or less extensive but generally 
unilateral thickening. At the points where the altered passes 
into the unaltered tissue the thickening is made up of fibrous 
tissue {g) more or less notably infiltrated with leucocytes. The 
same is true of the innermost layers of the altered intima ; but the 
deeper layers in contact with the elastic bounding membrane 
consist of pale indistinctly fibrillated tissue (e), which ia devoid of 
nuclei and almost entirely necrosed ; they contain numerous aggre- 
gations of granular detritus {/). The granular masses consist 
partly of albumen, partly of fat, and older foci of softening nearly 
always contain tablets of cholesterin {fX Atheroma thus appears 
to be essentially a necrosis with granular and fatty disintegration 
of the thickened intima. 

The atheromatous ulcer is produced by the advance of the 
disintegrating process towards the lumen of the vessel, and rupture 
of the innermost layers of the intima. We may conceive how 
readily such a rupture might occur, if we note that on the post- 
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mortem table very slight pressure on an atheromatous patch often 
aiifiices to break in the surface layer and convert the patch into a 
cavity. 

299. As regards the genesia of sclerosla and atheroma wu 
must remember (Arts. 292 — 593) that thiekening of the intima 
may he the result of a process beginning with iuHammatory infil- 
tration, and leading to the formation of new fibrous tissue. We 
may therefore say that sclerosis and atheroma of the arteries are 
in many cases the result of a chronic endarteritis, which begao aa 
an acute affection. 

But this is not always so ; or at least we have not always 

I evidence enough to justify the hypothesis. Especially is this the 

lease with the gradually developed forms found in advanced age. 

K'The affection is either limited to the aorta or to the arteries of one 

or other organ, or it is more or less diffused over the entire arterial 

system. This lenlle atheroma does not begin in inflammation, 

but either in degeneration or metaplasia, 

Vjrc'HOW has shown that in many instances the first step is a 
kind of gelatinous degeneration of the intima, leading to swelling 
and loosening of its texture. Then ensues proliferation of the 
tissue-elements of the intima, which may produce new fibrous 
Ubsuo and bring about a thickening of the inner coat. But in 
extreme old age it is commouer to find the intima undergoing a 
kind of hom'ogcueous or hyaline change, which is associated with a 

Ermanont thickening of its substance. Here and there the 
ickening may become considerable (Art. 288), and lead to the 
roniiation of raised plaques and patches. Retrogressive changes 
follow close on these metaplastic processes, and inflammation at 
longth appears. The retrogressive changes are fatty degeneration, 
nticniBifl, and disintegniti<m of the altered tissue. As we have 
nlniady said, such retrogressive changes may themselves T>e the 
■l-artiiig-uoiut of the affection. When once the process of degenera- 
tion, proliferation, and iuflamniation is started, it generally spreads 
iiniri' and more widely. 

We are not na yet able to define more closely the preciau limite of the 
linuHUUHM luuiling to atheroma, luuuely primary inflammation, primary meto- 
liliuiliii hikI jirimiiry degeneration. In many cfutea we can only form hypotheses 
Its 111 (.111) nxxlu ill which atheroma has arisen. 

'['Ill' iirHiiNiMK lemling to acleroais and atheroma ia the aged ia oIt«U alluded 

I iirtorltin deformans, or malum teniU arteriaran. It has been com- 

|i[>i>>l »iili (111 iiHi>>'tii>iis known en arthritis defonuana and malum wnUe 

.■ \ iin iri", I'iWi. Jrek vol. 4, mid Oaamm. Ahhandl. (185C) p. 496); 

iitii> III' |ii '"'■ liiivo indeed much that ia apparently aualoeous. 

l.-tnHiiA.'.n ( I I'v/i. Arcfi. vol. 36) and Koster (Virch. Jahrf»b. I8T5) assert 
llmli 14 kiui'titlii uiiiuuiit of thickening uf the iutima is so common in old age, 
litui it liiuy Iw rugardod ss physiological. Oiovahki {Arck Hal. de biU. t) 
HIkIiiIiaIim lliat ilinontoK of the innervation of the vessels may lead to athe- 
ntHMI iMilillMVru liUWASUHEW ( Virch. Arch. voL 92). IsRAEL ( I iroh. Arch. vol. 
HO) oliwirvnil i>ii(lart(iriti8 in rabbitx, in wliiuh he had. experimentally caused 
(nil) kitliwy Ui Imwiuiu dontrocted. 
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300. Sclerosis and atheroma often give rise to serious disturb- 
ance of the circulation and with it of the nutrition of the parts 
supplied by the affected vessels. Apart from the resistances to the 
blood introduced by the deformation of the inner surfaces of the 
blood-channels and the loss of elasticity of their walls, there ia 
occasionally a considerable narrowing of the calibre (Fig. 131), and 
this may become so great that the artery is at length completely 
occluded (as in obUterating endarteritis). As the various pro- 
minences encroaching upon the lumen meet and coalesce the 
vessel may ultimately be transformed into a solid cord. If 
collateral circulation is not speedily set up, the blood-supply of the 
part is cut off, and anaemic necrosis ensues. This is a very 
common occurrence in the brain. It may take place not only in 
small arteries but even in the largest trunks, especially at the 
points where branches are given off. Thus, for example, the 
subclavians and carotids may be occluded by thickening of the 
intima at their points of origin from the aorta. 

A second result is thrombosis. It is produced by the change in 
the vessel-wall on one hand, and by the slowing of the blood-stream 
on the other. Minor vessels which are already narrowed may be 
completely blocked up by intercurrent thrombosis. In the aorta 
parietal thrombi are common. If they are loosened and swept off 
they cause embolism ; and the sanae result follows when particles 
are carried away from atheromatous ulcers. Atheroma of the 
arteries may likewise lead to morbid dilatation (Art. 301) of the 
vessel, or even to rupture. Both results arc due to the testural 
changes, and the diminished power of resisting the blood- pressure 
which the- changes involve. 
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301. A true aueuryun ia a localised diktation of an artery 
involving all three of its coats. When the dilatation has persisted 
for a time one or other of the coati may atrophy ; the media being 
the first to disappear, while the iutima often followa. In this way 
the wall of the aneurysm may ultimately in places consist of the 
adventitia alone. 

When the dilatation extends over a considerable section of the 
artery, when for instance the entire thoracic aorta is uniformly 
dilated while retaining its cylindrical fonn, we have a dUnise or 
cylindrical aneurysm ; a spinme-shaped dilatation constitutes a fVul- 
Ibrm aneurysm ; a locaHsed unilateral bulging is a Bacculated 
aneurysm ; while an artery with some of its branches which is 
dilated and convoluted, and it may be in parts sacculated, is 
described as a clraold aneurysm (or less aptly an aneurysmal 
varix, which term has properly another signification, Art. 311). 

The forms just mentionetl may of course be combined in various 
ways, so that intermediate and transitional varieties are common. 
In the case of sacculated aneurysms the diameter of the opening 
into the sac is often less than that of the sac itself. 

The racemose or anastomotic aneurysm (otherwise described 
as an arterial vascular tumour) is a distinct variety. Here, as has 
been mentioned in Arts. 151 and 289, we have to do with a general 
dilatation of a multitude of arterial twigs and capillaries accompanied 
by lij-pertrophy of their walls. 

Abnormal width of the arteries generally, apart from locaUaed 
or aneurysmal change, may occur as a congenital or at least de- 
velopmental anomaly. 

302. The development of an aneurysm is in general to be 
referred to some pre-existent disease ol the arterial coats. Saccu- 
lations are especially apt to occur when the iutima and media are 
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sinmltaneously affected by active disease or degeneration. Sclerosis 
and atheroma are the commouest causes, especially when the media 
also undergoes degeneration. In other cases affections of the ad- 
ventitia may lead to anemysm, when they are such as extend also 
to the media and set up mflammation or muscular degeneration 
there. All these affections diminish the elasticity and strength of 
the arterial wall, so that it stretches and gives way before the 
pressure of the blood. In accordance with the common mode of 
genesis, we find the intima in most aneurysms highly atheromatous ; 
the muscular elements of the middle coat are fatty and disintegrated 
or lost altogether ; and the elastic fibres show signs of granular 
change. The media or intima or both may here and there be 
wanting entirely; while the adventitia is usually thickened and 
infiltrated with inflammatory exudations. 

A form of aneurysm whose genesis is different ha.s been described 
by PoNFiCK (Virch. Arch. vol. 5S) under the title of the embolic 
aneurysm. Fragments of calcified endocarditic vegetations lodge 
as embolisms in the wall of an artery, it may be in the brain for 
example ; there they bore or work their way into the tissue of the 
wall, until at length it gives way and a sacculation is formed. 
Another special form is the so-called bemial aneurysm, produced 
by the hernial protrusion of the inner coats through a weak or eroded 
place in the outer coat or sheath. 

Charcot (SentU and chronic di»ea»e» (New Syd. Soc.) 1881) thinks that 
aneurysms atart in degeneration not of the intima but of the adventitia, the 
inflaBamatorr thickening of which iudnccs atrophy of tho muscular coat 
Zieoleb's ooHen'ationa lead him to believe that this mode of dcvolopmeut 
{froia periarteritis followed bj muscular utrophy in the media) does ooour; but 
in the arteries of the brain, on which Charcot sjieuially basea his concluaiona, 
the process generally starts with the intiuui. The accumulations of infiltrated 
cells Been in the adventitia in such cases are eecoDdary (Vibchow, ITirA. 
Arch. voL 3 J Charcot and BoUfHARn, Arch, de phmd. 1868; LiorviLLK, 
AtUergmiai miliairet Thfese de Paris 1871 ; Roth, Cirretp. f. tckvieu. Aer^* 
1874; Crajft, Die Entttthwn^ <kr wahrea Atteurffunm la. Diss. Bonio 1877). 

For refereiicea to aiieurjam depending on embolism see Church (5i Uarth. 
Uo»p. Iteportt 1B70), Uoodhart uuil othera [Tram. Path. Soc. 1877). 

303. Seats of aneurysm. Aneurysms most commonly occur 
in the thoracic aorta ; they may be diffuse, fusiform, or sacculated. 
Their favourite seat is the ascending and transverse parts of the 
arch. They often reach an astonishing size, and press against the 
sternum and costal cartilages, or gainst the lungs and the spinal 
column, according to their position. Soft or yielding parts are 
pushed aside or compressed, rigid parts like the bones of the 
sternum or spine are eroded or absorbed. The costal cartilages and 
intervertebral discs resist the pressure better, so that while the 
vertebral bodies are often deeply excavated the discs persist almost 
unchanged. The tissue immetfiately surrounding an aneurysm is 
in some parts infiltrated with inflammatory products, in others 
thickened and fibroid. It is the inflanunation set up around the 
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aneuryBm which leads to the absorption of the bone it presses 
upou. 

The abdominal aorta is likewise a common seat of aneurysma, 
which may reach a very considerable size. 

The popliteal artery is the vessel most subject to aneurysm 
after the aorta ; and then follow the other trunks, namely the 
carotid, subclavian, innominate, axillary, iliac, splenic, hepatic, 
renal, hypogaatrie, et«. The sacs formed in these arteries are very 
seldom of anything approaching the size of aortic aneurysms. True 
cirsoid aneurysms affect chiefly the common iliao and its branches, 
anastomotic aneurysms chiefly the vessels of the hea<l. Somewhat 
indefinite dilatations are occasionally met with in the trunk of the 
pulmonary artery, but they are scarcely to be described as aneurys- 
mal ; in rare cases the valvular sinuses are more or less abnormally 
bulged. Large aneurysms of the pulmonary artery are very rare. 

Aneurysms of the smaller arteries of the brain are of considerable 
importance. Aneurysmal sacculations of the arteries of the base 
may reach the size of a pea or of a bean. In the smaller arteries 
they are naturally smaller, and often cannot be made out without 
a lens (miliary aneurysma of Chakcot). General or diffuse 
dilatation is met with chiefly in the basilar artery. 

The small aneurysms met with in the twigs of the pulmonary 
art«ry in phthisis have a special interest. They are formed in 
consequence of inflammatory destruction of the vessel-wall starting 
in the adventitia, and belong in part to the class of hernial aneur- 
ysms. 

304. Conaequences of aneurysm. An artery which has 
once become aneurysmally dilated never returns to its normal 
state ; the dilatation rather tends steadily to increase. The walls 
at the same time become thinner, inasmuch as the inflammation 
set up is unable to furnish any efficient substitute for the loss of 
healthy tissue. The consequence is that the sac ultimately gives 
way at some point or other, and, especially in the case of aortic 
aneurysms, tktaX haemorrhage ensues. Dangerous haemorrhage 
may follow the rupture of arteries that are by no means large, 
notably those of the brain ; fatal cerebral haemorrhage or apo- 
plexy is a very common occurrence. So too the rupture of minute 
aneurysms in the lungs often leads to fatal haemoptyils in phthisis. 

It is only in comparatively small arteries that the aneurysm is 
completely obliteratal by the hlling up of the sac with cicatricial 
tissue; probably the formation of such tissue is always preceded by 
the deposit of thrombi in the sac. The thrombi are then replaced 
by fibrous tissue in the manner described in Arts. 255 and 266. 
In large aneurysms we frequently find massive firm laminated 
decolorised or mottled thrombi more or less completely occupying 
the cavity. At various points we may find evidence of partial pro- 
liferation of the elements of the inner coat in contact with the 
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thrombi, leading to the derelopai^it of fibrcHis tisac; but the 
thrombi never andergo complete ot^ganisatioa. 

These somewhat inooh^cnt tmomln form bat an imperfect 
defence against the danger of mptnre, as the blood may work its 
way between the thrombas and the Tesee!-w*ll ; while the thrombi 
themselves may undergo softening, disintegration, or even lique- 
faction : occaaiooally calcareous salts are deposited and they become 
calcified. 

Chabcot aaecrta (Senile and eArtmic ditetua 1S61) that cerebfBl hAemor- 
rlui^ always dependa oa the rnptore of an aueajjam more or lees tiimut& 
En^ELBB (Z>»tocA. ArtA. f. iim. Med. xxnX Zekeeb {XatuiftjnAerKrtaiKHt. 
187S), and Roth {Corre^. f. tdieei;. Aente 1974} adjnit that aneuTyiana are 
wrj generally found in such caaes. But they age occaraonally absent, and 
the truth probably is tiiat the; aie a &«quent but not an invariable cause of 
apoplectic haemorrhage. See Quiscke (Ziemten't Cydopaedia yi) ; Lasce- 
BKacx {TraUdde Path. n). 

305. Dilatation of the capillaries is usually referred to as 
capillary ectaais when it is general ; more localised dilatations are 
called capillary anenryBni, Ek;tasis chietly occurs as a result 
of chronic disordirs of the circulation which lead to over-distension 
of the capillaries with blood ; in other words as a result of long- 
Btuiding congestion or engorgement. The pulmonary capillaries 
and the intralobular hepatic vessels in mitral disease afford good 
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examples. The condition often affects the capillaries over a wide 
area. 

Capillary dilatations limited to particular spots are usually due 
to causes of a different kind. Some are congenital, as in so-called 
vascular naevi. These have already been treated under the head 
of angiomata in Art. 149. 

Fig. 132 gives an idea of their general disposition. Congeuital 
dilatations of the capillaries are most usually met with in the 
skin ; but they may occur elsewhere, as for instance in the brain 
(cerebral naevus). 

Acquired capillary ectasea generally arise in consequence of 
some morbid change in the tissue in which they lie; they are 
common in parts that have undergone atrophy or shrinkage. It 
almost appears as if the capillaries were strivmg to fill up the space 
left unoccupied by the receding tissue (compare Art. 150 on the 
formation of cavernous angiomata in the liver). Similar ectases 
are found in new-formed tissue, whether inflammatory or neoplastic. 
In these caacs it is generally the new-formed vessels which appear 
dilated. They have either been over-large from the beginning, or 
have been dilated by some not easily recognisable cause after Wieir 
first formation. 

The cniiillfiry eotflses occnsionally met with in tho brain ViKCHOW 
l«lievo8 ( Virc/i. ArrJi. vol. 30, with ouaes) to he in pai-t con^nital, and bo to be 
|jrfHK!r!y clikWDil with tho iiiievi ; Roth is of the aaiue opinioiL If this bo ho 
the sjii^iinen hgiLi'eil in Fij;. 1192 from atelaiigieotatic glioma mightexetnplifyai 
congenital condittoii of tho vessels, exittting therefore before the development 
of the substance of the glioma ; hut of course the point cannot be flnoUy 
decided (Heschl, IFiener nud. WocL 1868), 

The dUatution of the capillaries in atrophic or shrunken tissues and in 
new-fomiationa ia probably dependeut ou several locttirs. It is of course a 
necessary condition that the uapillariea shall always be full of blood ; so that 
the sbrinkafie or fttrophy must go on in such a way as not to exert pressure 
ou the capiUarieH and bo to empty them. 

306. Dilatations of tho veins are described as phlebectasea 
or Tarlce*. They are very common, and occur chiefly as a conse- 
quence of mechanical hindrances to the emptying of the veins. 
Thus they are met with in connexion with local or general engorge- 
ment, compression of tho veins, venous thrombosis, imperfect action 
of the heart, etc. Their formation b favoured by unhealthy condi- 
tions of the vessel-walls or their surroundings. 

In accordance with their mode of genesis we find them occurring 
chiefly in places where the venous circulation is normally placed 
at a diaadvant^e, especially therefore in the lower half of the body. 
Their development may constantly be watched during hfe in con- 
nexion with the veins of the legs and anus. 

The cutaneous veins are either dilated uniformly and over a 
considerable extent, or bulged into fusiform or irregular sacculations. 
They are often at the same time elongated and convoluted, the 
bends of the convolutions being saccular. If two such sacculations 
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are in contact, the vessel-walls may become adherent at the point, 
and the intervening tissue gradually disappearing by absorption, 
a new opening may be established between the two. Cavernous 
sinuses are thus formed, especially in the anal region : they form 
livid saccular tumours on the haemorrhnidal veins surrounding the 
anus, and are referred to as haemorrhotda or pllei. 

Varices affecting the internal organs are most frequently met 
with in those of the pehas. Varicocele is a dilated and tortuous 
condition of the veins of the spermatic cord, occurring more fre- 
quently on the left side than on the right. 

Varices are often not without danger to the patient, especially 
if they exist in regions exposed to mechanical injury. Haemorrhoids 
are often subject to rupture and haemorrhage, as well as to inflam- 
mation (periphlebitis). Such inflammation may lead to tibrous 
hyperplasia or to abscess; the latter when bacteria settle in the 
inflamed tissues. Varicose patches of skin are especially apt to 
become inflamed on slight occasion, and in this way troublesome 
and indolent ulcers are produced. These are known as Taiicoae 
nlcen. 

Thrombi often form in dilated veins, and when they become 
calcified constitute the so-called vein-stones or phlebolithi. In 
other cases the thrombi disintegrate and give rise to embolism. 
At times the thrombus becomes organised ; the vein is filled up with 
fibrous tissue, and transformed into an impervious cord. 

307. The processes by which arteries and veins may become 
Dorrowed or obGterated have already been more than once referred 
to under obliterating arteritis and the organisation of thrombi 
These play the chief part in the occlusion of the larger vessels, by 
setting up thickening of their walls or development of new tissue 
in their interior ; in the smaller vessels they may lead to the con- 
version of the patent channel into an impervious fibrous cord. 

Vessels are thus occluded by changes in their walls or in their 
contents; but they may likewise become narrowed or obliterated by 
compression from without, or by morbid processes affecting the tissues 
in which they lie. The veins are especially liable to such accidents: 
by the formation and contraction of cicatricial tissue around them 
huge veins, even the vena cava, may be completely obliterated. 

inferior, Prog, med. 



CHAPTER XVII. 



RUPTURE OF THE COATS OF THE VESSELS. 



308. Aneurysms and varices may burst {Arts. 304 and 306), 
and this is the commonest cause of spontaneous haemorrhage. 
But rupture may also occur in undilated vessels, when inflamiaa- 
tory and degenerative changes have reduced the natural resisting 
power of their walls. Lastly, various forms of injury may bring 
about the rupture of healthy vessels, Simple increase of blood- 
pressure does not lead to rupture in vessels that are really healthy. 

When an artery gives way the ensuing haemorrhage is great ; 
it continues until the pressure of the blood accumulating in the 
tissues is as great as that within the bleeding vessel. The mass of 
gore and infiltrated tissue produced when the extravaaated blood 
coagulates is called au arterial haematoma. 

The rent in the vessel is closed by au aggregation of cohering 
white blood-cells, which solidifies into a colourless button-shaped 
plug projecting inwards and outwards fnrai the plane of the rent 
(SCHOLTZ). The plug within the vessel is after a time partly 
absorbed, and bulged outwards by the pressure of the blood. A 
sac is thus formed the interior of which communicates with the 
lumen of the vessel, while the exterior wall is mainly formed by 
colourless fibriu and the clots resulting from the primary haemor- 
rhage. Such a sac is called a ftUae or ■purioiu aneuryim ; and 
is distinguished from a true aneurysm by the fact that the coats of 
the vessel form no part of its wall. If plastic inflammation is set 
up owing to the presence of the clots, an external sac-wall of 
granulation-tissue may be formed, and this may develope into 
cicatricial tissue. The fibrinous sac of the false aneurysm may 
give way again and lead to &esh haemorrh^e. In other cases the 
rent in the vessel is effectively closed by the transformation of the 
fibrinous plug itself into fibrous tissue. According to Schultz this 
transformation is due to the white blood-cells which lodge in the 
cavity of the sae, and assume the functions of formative cells. 
White blood-cells likewise lodge in the meshes of the fibrinous 
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sac-wall, and develope into large and active formative cells ; these 
presently get the upper hand as it were, and the fibrin gradually 
oisappeaj^ Fibrous tissue is developed, and new vessels are formed 
in it, connected partly with the lumen of the old vessel and partly 
with the vessels of the neighbouring parts. The wall of the vessel 
itself takes no active part in the process ; while the clots lying 
around it are absorbed. 

Wounds of veins heal in the same way as those of arteries ; it 
is rare for a sac or &Ite vaiix of any size to be formed. 

Soe Klebb {Beitriige t. AtuUomie d. ScAiunBunden 1872) ; Czernt ( Virck 
Arck. voL 62) ; ScHCLTZ LDeut»cA. Zeit»ckr.f. Ckir. is) ; Pfitzer ( I'lVeA. Arch, 
vol.77); Holmes {Sga. of Surgay ui lioadon 1883) ; Babwkll (/Ttttrn. nnyo, 
of Surg, m London 1883). 

309. Sometimes, in consequence of disease or injury of one or 
other of the arterial coats, the inner and middle coat give way, while 
the adventitia resists the stress of the blood-pressure. The result 
is that the blood does not at once escape out of the vessel, but 
strips the middle coat away from the adventitia. A blood-tumour 
is thus formed which is called a dinectlng aneuTysm. This 
variety of false aneurysm is chiefly met with in the ascending aorta, 
and in the smaller arteries of the brain. In the latter case spindle- 
shaped dilatations are produced, which are bounded externally by 
the adventitia while the tube formed by the intima and media runs 
through the axis. In the case of the aorta the adventitia is 
generally stripped loose over a considerable extent. The stress of 
the blood may indeed separate the adventitia from the other coats 
throughout the entire length of the aorta, and up the larger 
trunks; the dissection being only limited by the vessels passmg 
into tissues which bind them down with some firmness. The mass 
of blood thus intruded between adventitia and media may be of 
quite remarkable thickness. 

See Peacock {PcUh. of the heart and arteriea Edinburgh 1649) ; Fried- 
I.ABDEB ( VircL Arch. vol. 7B) ; Faoqe (Med. chir. Tram. 18G9, with ciwea). 

310. The vaiicoie aneuiyun deserves special mention. It 
is occasionally produced by the adhesion of a true aneurysm to a 
vein, the adhering tissues of the walls becoming gradually absorbed, 
BO that a free communication is at length formed between artery 
and vein. In other instances a false aneurysm may become 
connected with a vein, as when an artery and vein are simultane- 
ously wounded by the same puncture. A true aneurysm inter- 
venes between the two vessels in the former case, a false aneurysm 
in the latter case : we must thus distinguish true varicose aneurysm 
&om false varicose aneurysm. 

311. Occasionally as the result of a wound we may have a 
direct connexion of the channel of an artery with that of a v«n ; 
80 that arterial blood pours into the vein without passing through 
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au aueiirysmal mc at all. This condition \ina been described as 
oneurrtmal varlx. The pressure of the arterial blood gradually 
dilates the vein, giving it a varicose appearance, and if the condition 
.persist its wall may become notably thickened. 

The nou -traumatic forms of varicose aneurysm specially affect 
the great vessels of the thorax ; the traumatic form generally occurs 
between the median basihc vein and the brachial artery, at the 
spot where bleeding from the arm is practised. 

31 2. The Tascular neoplamu, or tumours in whose structure 
the blood-vessels play an essential part, have already been discussed 
in the General Pathological Anatomy. Of this class the angiomata 
(Arts. 149, 150), the an^osarcomata (Art. 161), and the cylindru- 
mata (Art. 163) are the chief species, 

Tumours of all kinds may of course involve the walla of the 
blood-vessels in their growth. The adventitia is specially liable to 
be implicated in carcinomatous or sarcomatous proliferation. The 
media and intima resist the invasion longer, especially in the case 
of the arteries : the veins are less resistant. The walls of the 
veins are often broken into by cancerous growths, so that tumour- 
particles gain entrance to the blood-current; and in this way 
cancerous thrombosis is set up. If tumour-germs are swept off 
from the thrombi, they may give rise to metastatic growths at 
some other point of the vascular system where they lodge. 



CHAPTER XVin. 



THE LYMPHATICS. 



313. The morbid changes occurring In the lymphatic 

_ntem do not admit of complete treatment apart from that of the 

I various organs. The lymphatics have their ultimate radicles in the 

v^y substance of the tissues ; and arise in the natural meshes and 

lacunae which exist in them. Into these meshes or lymph-spaces 

passes the hquid transuded from the blood-vessels; the meahes being 

continuous with lymph -channels, which are devoid of special walls 

[ and are only marked off from the parenchyma of the tissues by a 

, layer of endothelial cells. These channels are the radicles of the 

I lyruphatics, and are abundant wherever connective tissue is found. 

It must be very rare for demonstrable changes to take place in 

these minute lymph-channels without simultaneous disease of the 

tissues that enclose them ; they and the tissues are in too intimate 

relation for one to suffer without the other. The same holds even 

for the larger lymphatics, though they have walls of their own in 

addition to the endothelial linin g ; it is indeed only the largest 

lymphatics of all that give marked evidence of their independence. 

31+. The lymphatics are not infrequently inflamed, an affection 
described us lymphangitii, but more properly peiilymphangltlB. 

It is generally secondary to some inflammation of the tissues ; 
the lymph from the inflamed area acting as an irritant on the 
Teasels through which it flows and on the tissues which environ 
them. It is rare for an irritant capjible of setting up inflammation 
to reach the lymphatics ftt>m any other source than fiwm a 
previously inflamed part. The secondary inflammation may extend 
tar beyond the seat of the primary affection ; thus it may reach 
from a wound in the hand up into the lymphatics and glands of 
the axilla. During life the affection is recognisable by the 
existence of red and painful streaks extending from the initial 
wound to the nearest lymphatic glands. 




Minor degrees of inflammation are hardly if at all to be 
recognised post mortem, the redness generally disappearing soon 
after death ; only when the lymphatics and their contents and 
surroundings have undergone considerable inflammatory change 
are the traces plainly vieible. Under the microscope however it ia 
not at all difficult to make out the inflamed lymphatics which 
ramify from the neighbourhood of an inflamed area. 

The histological changes associated with lymphangitis are 
mainly these : — the contents of the lymphatics are much more 
abundant, and much richer in cells, than normal lymph ; it is oflen 
purulent in appearance ; in other cases it is fibrinous or fibrino- 
pumlent ; where the inflammation is purulent the endothelium of 
the lymphatics is shed or disintegrated, in milder forms it is 
swollen and protuberant ; occasionally subdivision of nuclei and cells 
is observed ; the tissues surrounding the vessel, and the vessel-wall, 
are infiltrated with migrated cells, and the blooil- vessels are con- 
gested ; only in the mildest cases of all is the change limited to 
swelling and desquamation of the endothelium. 

The outcome of Ijinphangitis is either complete restoration ad 
integrum by re-absorption of the esudation and regeneration of the 
lost endothelium, or necrosis and abscess of the vessel and the 
tissue surrounding it, or lastly fibrous hyperplasia and induration of 
both. The latter occurs in chronic inflammatory conditions, and 
may lead to the obliteration of the vessel. 

The infective granulomata may invade the lymphatic system, 
and the lymphangitis set up often exhibits no special peculiarities ; 
but actual granulomatous change may likewise be induced, and iben 
exhibits its specific characters. In this respect tuberculosis is the 
best example, as the affection is propagated with special readiness 
by way of the lymphatic vessels (Art. 122). 

References on lymiihanptis and the aaeooiated chaugea ;— Virchow, rirc/i. 
Areh. voL 23 ; LiisCH, ibid, vol, 44 ; BAPnoAaiES, fen/. / d. med. Wtu. 3, 
1882, with further references. On tuberculous disease of the lymphatics see 
KLEBB(VireL Arch, vol M); LAeiSE (AriA. de phytiol. 1870) ; Posfick (fl*rf. 
«i«. WoeL 1877) ; Weioert {VireA. Arch. voL 88). 

315. Inflammatory processes affecting the wall of a lymphatic 
and the surrounding tissue, pressure from without, the irruption of 
tnmours or parasites into the channel, and other like causes, may 
bring about the oocltudon of the vessel. If the number of lym- 
phatics thus obliterated is not great, while other vessels remain 
open so that the lymph of the part can find an exit, no further 
change is usually induced. Even the thoracic duct may be 
occluded without serious danger, for other collateral paths ore 
opened up. But if the efflux of lymph is entirely prevented, as 
in filarial disease (Art. 235), engorgement of the vessels with lymph 
^isutis and the lymphatics become gradually dilated, forming wluit 
k called lymphBl^ectasU. This affection may however develope 
^tin ut demonstrable impediment to the outflow nf lymph, gene* 
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rally in connesion with repeated attacks of local liyperaemia op 
intlamnialion, but at times also without any such apparent cause. 

Lymphangiectasia following parasitic obstruction and inflamma- 
tion is chiefly obsen'ed in the form of cutaneous and subcutaneous 
hyperplasia known aa elephantiada. The skin is thickened and 
on section allows an abundance of clear lymph to escape from the 
dilated lymphatics. The degree of the dilatation varies of course 
in different cases: sometimes the epidermis ia raised in blisters 
and bullae by the accumulated lymph. 

Bilated chyliferous lymphatics are very often met with in the 
mesentery : the usual cause ia obstruction due to inflammatory or 
neoplastic growths seated in the mesentery or thoracic duct. Some- 
times the obstruction is due to lymphatic thrombosis, The dilated 
vessels look like straight cylindrical ridges or convoluted saccular or 
beaded cords ; their contents are either white and limpid or pulpy 
and caseoQS. 

Lymphangiectases, not associated with engorgement or inflam- 
mation, are generally congenital or depend on congenital defects. 
The affection known as lymphangiectatic macrogloHia and 
macrocheilia, a peculiar overgrowth of tongue and lips, is due 
essentially to dilatation of the lymphatics of the parts. Lymphan- 
giectases of the skin such as are often met with in the inguinal 
re^ou, scrotum, labia pudendi, and on the thoras, are of the same 
nature. They sometimes form circumscribed tumour-like swellings 
and are hence classed with tumours as lymphangiomata (Axt, 152), 
It is not possible to draw a sharp line between the swellings which 
we may fitly call tumours and the others. 

The rupture of lymphatics and lymphorrhagia have been referred 
to in Art 31. 

On the oonseqaences of closure of the thoracic duct see Heli.eb {DeuUeh, 
AriA. / ttin. Mai. x) ; Turner {Edin. inetl. Jotim. 1859) ; Stillino ( Vtrch. 
AnA. vol 88). 

On iTmpha^ectasia and IjinphorThoea see Arts. 31, 152; Oeorjevio 
(ArtA. / ISn. Chir. sn) ; pETreaa and Klebs (/''"oj?. Vierteljakritchr. 126) i 
Maxsok {Med. TimeM and Oax. 2, 1875, and 7'Ae PUaria languinU hominu 



'^TtA. / iiin. chir. sn) ; pETreaa and Klebs (/''"oj?. Vierte^ahruchr. 126) i 
Maxsok {Jfed. TimeM and Oax. 2, 1875, and 7'Ae PUaria languinU hominu 
London 1883) ; WtKKKOWSKi ( Wien. med. Wodi. 33, 1877) ; DisEBT (Aw 
dUatatioiu lyraphatiquei, Thtee de Paris no. 131, 1877); Lehseb (,Lv,d>n^t 
Arbmten 1872) ; Quincke {Arch. f. klin. Med. xvi, with references to oa««i) ; 
KiBDBK {Virch. Arch, vol 90); WEONBH {Arckf. tliii. Chir. XX); LbwiNskI 
( VirtA, Areh. voL 91). On macroglosaia »oe Barker {Holmeii Syit. o/Sury. 
n London 1863, with references). 

316, In addition to the lymphatic tumours described txa 
lymphangiomata we have a class of growths specially (iftV'uliiig 
the lymphatic vessels, and known as endothellomata or endo- 
thelial cancen. They have been described chiefly as tumours of 
the serous membranes, of the pia mater, and of the skin ; and they 
are either flattened and difliise, or circumscribed. According to 
the principles already laid down (Art. 166), they are to bo reckoned 
as sarcomata, characterised by endothelial proliferation and by the 
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formatioii of peculiar nests ami clusters of cells lying in a kind of 
fibrous stroma; the structure thus resembles in many points that 
of carcinoma. But it must be noted that many tumours described 
as endotheliomata have been really genuine carcinomata, which 
had irrupted into the lymph-channels. This is true of many of 
the 80-c^led endotheliomata not only of the akin but also of the 
serous membranes (Art. 358). 

The endothelial cells of the lymphatics may take part in the 
growth of any of the connective-tissue group of tumours j but they 
do not give rise to any special peculiarities of structure. 

The lymphatics very frequently participate in the growth and 
propagation of the epithelial neoplasms. This is notably the 
case with regard to carcinoma, which often breaks into the lymph- 
channels and there forms cancerous nodules and bands. Thus 
from a mammary carcinoma infection may spread to the lymphatics, 
not merely of the neighbouring surface tissues, but even of the 
pleura and subpleural connective tissue. In this way long trains 
and clusters of cancer- nodules may be formed following the lines of 
the pleural lymphatics. The share taken by the endothelial eella 
in the process of propf^ation is still under discussion. Many are 
of opinion that they give rise to cancer-cells. This is very far 
from being demonstrated, but it is perhaps possible. The author 
has observed in some instances that the endothelial cells were 
proliferous, but has no evidence that they became transformed into 
cancer-cells. Meanwhile it is probably true that if they produce 
tissue at all, it is fibrous tissue ; that is to say they give rise to 
cancer-sti-oma, not to cancer-eella 

On endothelioma tiee Art. 161 ; Eobter (^Die EntMnekdung d. Carcaumu 
1869) ; pAOENSTBCHEK ( Virch. ArcA. vol. 45) ; Ebehth ( VircA. ArcL vol 49) ; 
Arnot {ibid. to). 51) ; Perls {ibid. vol. 56) ; Waldeter (ibid. voL 56) ; 
Waqsbr (Arch. d. ILtUi. (1870) Xl) ; NEEL8EN (Arch. /. ifiv. Med. ssxi, 
with casea and references). 
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THE SPLEEN AND THE LYMPHATIC GLANDS, 



CHAPTER XIX. 



STRUCTURE AND FUNCTIONS OF THE SPLEEN. 



317. Structure of the apleen. The spleen plays a peculiar 

and important part iu counexioii with the elaboration and meta- 
bolism of the blood ; and its relation to the blood accounts in some 
measure for its anatomical structure and for its special relation to 
the vascular mechanism. The proper or characteristic tissue ot" 
the spleen is the pulp, and this is so intimately connected with 
the vascular system that its interspaces constantly contain both 
the fluid and the corpuaciilar elements of the blood in abundance. 
The volume of the adult spleen is from 150 to 180 ccm. 

The spleen-pulp consists of a delicate membranous reticulum 
or 'honeycomb' traversed by stouter strands or trabeculae origin- 
ating in the capsule or in the fibro -cellular (lymph adenoid) sheaths 
that ramify with the vessels from the hilum. The interspaces of 
the reticulum are in communication with wide thin- walled 
capillaries and veins deriving their blood-supply from the arteries, 
which enter at the hilum and bifurcate dichotomously into minute 
arterioles. The capillaries of course intervene between the 
arterioles and the radicles of the veins. It has been shown that 
the capillary-walls are not continuous but internipted, so that 
blood can permeate freely the meshes of the pulp. And even 
if, as some maintain, there are no easily- visible clefts or pores in 
the vessels, it is at least certain that the walls are in so far 
more pervious than the walls of other vessels that the corpuscles 
pass through them with great ease, and that the mass of the pulp 
is in part made up of blood-cells. The reticulum contains lymphoid 
cells, larger round colourless cells with one or more nuclei, and 
ordinary red corpuscles, together with corpuscle-carrying cells, pig- 
ment-granule cells, and free yellow or brownish pigment. This 
pigment in conjunction with the blood gives the spleen its 
brownish-red colour. 
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The spleen contains besides certain special structures known 
as malplghlan follicles (or corpuscles). They are composed of 
lymphadenoid tissue, continuous with the cellular connective tissue 
sheathing the arteries and forming indeed but a modification of it. 
They contain colourless cells only, and their blood-vessela axe 
narrow capillaries, which unite and open into wide venous channela 
or sinuses at the periphery of the follicles. The colour of these 
lymphoid follicles is therefore pale or grej-ish-white. 

The capsule and the trabeculae contain numerous unstriped 
muscular fibres, which are arranged with some regularity. 

The outer form of the spleen is somewhat variable, but it is 
generally more or less flattened or tongue-shaped. It is oflen 
remarkably lobulated, or at least deeply indented. Small detached 
■plenlcull, from the size of a bean to that of a hazel-nut, are 
occasionally found near the spleen. Misplacements of the spleen 
are common, and it is occasionally wanting altogether. 

318. The ftinctlouB of the spleen are as yet imperfectly 
ascertained. It ia very probable that the red corpuscles are 
broken up within its meshes; that is to say that worn-out or 
useless red corpuscles pass into the splenic tissue (Art. 268) 
and there undergo further changes. According to Quincke and 
KuNKEL a part of the iron contained in the red corpuscles which 
are disintegrated is utilised in the formation of new ones, while 
another part passes into the liver for elimination. Recent 
researches have thrown doubt on the formerly-accepted theory 
that red corpuscles are manufactured in the spleen itself. The 
most recent investigators are divided on the question, Neumann 
being j^ainst the older view, and TizzoNi lor it. BizzozERo 
rejects altogether the idea that blood is normally manufactured 
in the spleen after the close of the foetal period ; but he thinks 
the spleen may resume such a function in certain peculiar 
conditions, as in anaemia. So much at least is sure, that the 
red corpuscles met with in the splenic pulp are not new-formed, but 
have escaped from the blood-vessels ; and that they either return 
to the blood after undergoing some alteration, or are destroyed. 
If new cells are furnished to uie blood by the spleen at all. they 
are colourless celts derived from the lymphadenoid sheaths of the 
arteries. 

The view that the worn-out and useless red corpuscles are 
brought to the spleen and there broken up is supported by patho- 
logical facts. When the disintegration of red corpuscles in the blood 
is by any cause (such as malaria, Art. 268) increased, the number 
of cells containing red corpuscles and pigment, and the amount 
of free pigment, m the spleen is likewise increased. ITie organ 
may indeed become thereby stained of a deep russet or slate-colour. 
We may suppose that the increased disintegration set« free more 
pigmentary matter than can be utilised in the formation of new 
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MJrpuscles or eliminated through the liver, aud so it accumulates 
in the Bpleen. 

Foreign matters circulating in the blood are specially apt to be 
deposited in the spleen (Art. 266) : it is clear that the diminished 
current in the wide capillaries and veins, and their pervious walls, 
greatly favour such deposition. 

On the Btructure of the apleen see Kleik {Quart. J. micro, id. 1875, Alias 
of Sinolog London 1880). 

The more recent r^earcbes on the fiuiction» nf the apleen have been 
those undertaken by Nbcmann {Arch. d. Heilk. xv, Berl Hin. IPocA. 20, 1680, 
ZeUachr. f. klin. Med. Ill), Foi and Saxvioli {Ardi. p. L tdame med. iv), 
BizzDZEHO (ibid. I, ArrA. ital. de biol. i), Tizzoni {Acad, dei Lincei x Ser. 3, 
Areh. Hal. de biol. i), Korn ( Virdi. Arrk. vol. 86), Roy {Camb. Joum. <f 
Phgiiol. m), WraooRAnow {Cent. f. d. trud. Witt. 50, 1882). Nbhmann 
pronounces definitely againBt the view that during eitra-ut«riue life the apleen 
takes on^ ^rt in the elaboratioD of the blood. BizzoZEBO, Fol and Salviou 
are of opuuon that after serious haemorrhago the apleeo does aid in niaiiufac- 
turingnew blood- TizzOKiiikewisetbinltathatbloodmayuot only be destroyed 
but t^oduced in the apleen ; resting liia opinion on the results of extirpating the 
spleen in dogs. The iiroportion of haemoglobin in the blood rises shortly after 
tne operation ; in about two days it returns to the ooroial, trad then sinks more 
ir less below it, to rise again oner a certain interval. The last effect is due 
o the fact that not only is the blood -deetro^ng Unction of the bone-marrow 
increased but also the blood-producing function. He finds that extirpation ia 
occasionally followed l)j reproduation of splenic tissue in the form of numerous 
(GO to 80) nodidee lying in the omentum, and more aparaely in other ports of 



e peritoneum. These cellular nodules when mature conaiat of midpigt 
lliclea, pulp, and a capsule ; and they may coalesce into larger mosaes. Tney 
contain young nucleated ral corjtusclea. FoA disputes Tikzoni'b accoimt of 



the structure and function of these nodules, and does not believe that they 
have aoy relation to the presence or absence of the apleen {LoTidon med. 
Beivrd Julv 1883). Boi has diacovered that in health the apleen eijianda anil 
contracts rhrthmically bv means of the muscular tissue contained in its capaide 
and trabeculae ; and he believes that the oirculation of the blood through the 
organ is maintained not by the general blood-pressure but by the force of 
these rhythmical contractione. 




CHAPTER XX. 



DISORDERS OF CIRCULATION AND INFLAMMATIONS 
OF THE SPLEEN. 



319. The amount of blood contained in the spleen is subject 
to conaiderable and incessant physiological variation. During 
digestion the organ increases m size from congestive hyperaemia, 
which passes away as the blood-supply diminishes on the con- 
traction of the afferent arteries; the reduction in size being 
further aided by the tension of the elastic fibres and the contrac- 
tion of the unstriped muscular fibres of the trabeculae and the 
capsule. 

CongeBtlve hyperaemia may in like manner occur as a 
morbid condition, exceeding the physiological condition in intensity 
and duration. In all the mfective disorders of the system, as in 
typhoid and other acute exanthemata, in syphilis, and in pyaemia 
the onset of the disease is accompanied by splenic hyperaemitL 
The spleen enlarges, and that in much greater proportion to its 
size than do the other organs which become hyperaemic at the 
same time: this is due to the fact that not merely are the 
capillaries and veins distended with blood, but also the mass of 
the splenic pulp which is in free communication with them. Such 
a spleen loots large and its capsule is tense ; the pulp is deep red, 
and so soft that on section it may be easily scraped away. The 
malpighian follicles sometimes stand out distinctly as white nodules, 
sometimes are scarcely recognisable amid the swollen pulp. 

320. The congestive hyperaemia may pass away rapidly, but 
it often persists for some time and further changes are set up in 
consequence, This is especially the case with the enlargement 
accompanying the acute infective diseases, such as typhoid, 
pyaemia, relapsing fever, ague, acute nephritis, and scarlatina. 
The spleen of a patient dead of typhoid at the beginning of the 
second week, or of septicaemia about the fourth or fifth day, 
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appears not red but greyish or pale reddish-grey; its volume ia 
greater than in simple congestioti, reaching perhaps the double or 
the quadruple of its normal aize. The pulp is extremely soft, 
almost diffluent, the softness being often however due in part to 
commencing putridity: in extreme cases the capsule may be so 
strained as to rupture. 

In such a condition the spleen cannot be regarded as affected 
simply by excessive hyperacmia. The microscope shows that the 
vessels and pulp are not distended with red cells as in hyperaemia, 
but that both contain an extraordinary number of white cells ; and 
it is these that give the tissue its greyish tint. Whence they come 
is not easy to determine, though it is highly probable they reach 
the spleen by the channel of the circulation. Possibly too the pro- 
duction of lymphoid elements within the malpighian follicles may 
be abnormally increased ; but the follicles show Uttle or no sign of 
increase in size. 

This form of enlargement of the spleen is in fact to be regarded 
as inflammatory, the evidence of a true Bplenitfi. In support of 
this it may be mentioned that the exterior or capsular surface 
often shows signs of accompanying inflammatory change, such as 
turbidity of the capsule and deposits of fibrin upon it. It is of 
course more difficult to draw a hard and fast line between 
hyperaemia and inflammation in the case of the spleen than in 
other organs, for the spleen normally contains blood-cells which 
have escaped Irom the vessels. 

The cells lying in the swollen greyish pulp arc in part exactly 
like lymphoid elements, in part larger and with clear vesicular 
nuclei. A considerable number of the lymphoid cells contain red 
corpuscles or fragments of such in their interior ; a sign that the 
destruction of red corpuscles is not only not diminished but 
actually increased. 

As foreign matters circulating in the blood are apt to be deposited in tha 
spleen, it ib veiy probable that organised infective matters may in iiko 
manner tend t« lodge there, and bo lead to inflammatory vascular chimgeB. 
Many such organisms are probably deatroyed in the spleen. See Birch- 
HtascBTELD {AnJi. d. HeUfc. xiii), FErEDRHiCH (Samm. itin. VortrOae 76), 
SocoLorF ( Virek. Ardi, voL 66), FiscHL {Prag. ined. Wodi. 1879), Klein {Trant. 
Path. Soc. 1877). 

321. The consequences of congestive hyperaemia and inflam- 
mation of the spleen are various. 

As the general disease passes away the infiltrative swelling of 
the spleen-pulp usually diminishes. The red and white blood-cells 
that remained lodged in the pulp are gradually passed on, and the 
apleen recovers its normal bulk and appearance. As the swelling 
declines cells may be found containing not only fragments of 
blood-cells, but also oil-globules; a sign that they are in process 
of decay. 

In other cases the changes may be more permanent and a 
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the form of fibrous hyperplaala of the pulp, ti-abeciilac, vessel-walls, 
and capsule, together with enduriug pigmentation. These changes 
are especially apt to occur when the hjperaemic condition recura fre- 
quently (as ill malaria), or when the inflammation takes on a forma- 
tive or plaatic character. Diffused or circumscribed thickenings then 
appear on the capsule, and may take the form of flattened lenti- 
cular nodules, or large dense cartilaginous patches. Occasionally 
the entire capsule is traosfonned into a coaree scar-like fibrous 
mass (Billroth, Virck. Arch. vol. 23 ; Wilks, Trans. Path. Soc 
1864). 

Adhesions of the spleen to the surrounding structures in 
consequence of iiiflanunation (perlsplenltlB) are common; false 
membranes may thus be formed uniting the spleen with the dia- 
phragm, the splenic flexure of the colon, and the iundus of the 
stomach, and cause difficulty in dissecting out the spleen post 
mortem. But all such adhesions are not evidence of primary 
splenic inflammation ; inflammatory processes set up in the neigh- 
bourhood of the spleen may induce secondaiy inflammation in the 
latter. 

The appearance of the spleen varies in such cases ; it may 
be small and granular on the surface, or it may be considerably 
enlarged. The latter is notably the case in chronic malarial 
disease (ague-cake). The variety of size depends chiefly on the 
scantiness or abundance of the pulp; but the trabecular frame-work 
may be hyperplastic and contribute to the general enlargement. 
The tint of the pulp also varies greatly. If it contains little or 
no pigment, it is bright red ; if pigment is abundant, it is brown 
or slate-coloured. Its consistence is firm, so that on section it is 
not ea^y to remove the pulp by scraping. The number of lymphoid 
cells in the pulp is on the whole inconsiderable ; when pigment is 
present at all, these cells usually contain most of it in the form of 
yellow, brown, or black granules ; free pigment also occurs. The 
endothelial cells of the venules and some cells of the malphigian 
follicles likewise contain fine granules of pigment. 

The trabeculae are more or less thickened ; in marked cases the 
thickening may be recognisable by the unaided eye. It is only in 
veiy firm or hard spleens that the finer reticulum of the pulp is 
sensibly thickened. The walls of the arteries and veins are likewise 
thickened and pigmented, the pigment lying free in the walla or 
enclosed in cells. The changes in question are exhibited most 
markedly by patients who have suffered from malaria, but they are 
also met with in connexion with other affections, such as tyTihoid. 
The pigmentary changes are due to increased destruction of blood- 
cells in the blood and the spleen. 

322. Inflammation of the spleen rarely passes into BUppiUB- 
Uon. When it does the colourless cells accumulate in the pulp 
and follicles in great numbers, giving the whole tissue a yellowish- 
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white tint, la very rare cases the entire substance suppurates; 
the spleen being changed into a grey or greyish-red creamy mass. 
Circumscribed suppurations are commouer. The tissue about to 
break down takes on a greyish or yellowish- white colour, and then 
becomes diffluent or liquid, forming aplenic abcceises. 

These occur chiefly in pyaemic afift^ctiuns, and in relapsing fever 
(Poxfick) ; that is to say in affections depending on bacterial in- 
vasion of the blood 

The tissue around a splenic abscess is generally discoloured and 
infiltrated with pus ; it is less usual for the abscess to be shut off 
by an enclosing membrane of granulation-tissue. The abscess often 
breaks through the capsule ; and should the pus enter the peri- 
toneal cavity, fatal peritonitis ensues. But if adhesions have 
previously been set up between the spleen and the stomach-wall 
or diaphragm or colon, the abscess may break into the stomach or 
thorax or intestine. 

StflWa.), PONFICK ( I'lVcA. 



C^rftp.'vm), Wabdell (Regyuitdi' ^gu. of 



See Bebsikb (Art Rate iu Did. 
AnA. vol 60), Mosleb (Zian 
Med. V}. 

323. Faifllve hyperaemla of the spleen follows upon such 
disorders of the circulation as interfere with the flow of blood 
through the spk-nic vein. Such are affections of the liver on the 
one hand, of the heart and lungs on the other. Cirrhosis of the 
liver is the chief of the former class, inasmuch aa it often leads to 
the obliteration of the greater number of the portal capillaries 
within the liver. 

When engorgement of the spleen has persisted for some time, 
the organ is usually found to be either normal in size or somewhat 
enlarged: it is rarely diminished. It is commonly more cup-shaped 
than in health, and the edges are more rounded. It is always 
tinner and sometimes actually hard, owing to the density of the 
pulp, which may be bright-red or dark in colour. Hardly any of 
the pulp can be scraped off from the section ; the trabeculae stand 
out sharply ; and the capsule is often thickened. The chief textural 
alteration in such a ^leen is the increased amount of fibrous 
tissue it contains, the increase appearing in the trabeculae and in 
the walls and sheaths of the vessels. The venous sinuses arc of 
course dilated. Occasionally the reticulum of the pulp is found to 
be slightly thickened. 

Anaemia of the spleen, such aa follows upou great haemorrhage, 
is manifested by the very pale colour of the tissue, 

324. Embolic Infttrctions of the spleen, or the cicatrices to 
which they give rise, are very often to be observed in the post-mortem 
room. The emboli are generally derived from endocarditic vegeta- 
tions or from thrombi of the heart or aorta. The infarcts are of 
various sizes ; small ones may be aa large as a cherry, larger ones 
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may extend over as much as a half or more of the whole spleen. 
In the early stages of their existence they appear as pale yellowiah 
(anaemic) or dark-red (haemorrhagic) wedge-shaped patches with 
the base outwards, and on se-ction project above the general level ; 
in the haemorrhagic patches the decolorising process begins almost 
at once. The infarcts which one generally sees are either of one 
colour throughout, or the centre is pale while the margin remains 
dark. When decolorisation is well begun, the centre is brownish- 
red or orange or opaque grey or yellowish- white ; the marginal 
zone, if there is one, mil then be dark-red. 

When the red or haemorrhagic infarct is examined under the 
microscope it is seen that the veins, capillaries, and pulp are all 
distended with blood. The follicles are haemorrhi^c only at their 
margins, the centres being unstained. In decolorised infarcts the 
red eorpuaclea appear in part disintegrated, and in part distorted 
and discoloured. The nuclei of the trabeculae are no longer visible, 
the trabeculae themselves being swollen and beset with ou-globutes. 
The lymphoid elements are eitber gone, or in process of breaking 
up Into granular and fatty detritus, and few nuclei are visible. 
At a later stage the reticulum and cells are alike transformed into 
a granular mass, in other words the entire tissue has perished 
by necrosis. Traces of the normal structure remain only in the 
marginal zone of the infarct, in which staining reagents still bring 
out the nuclei of the cells and the trabeculae. 

Plastic inflammation of the surrounding spleen-tissue accom- 
panies the necrosis, a congested zone of demarcation is formed, and 
the necrotic mass is by degrees re-absorbed. After a time a dense 
shrunken radiating cicatrix is formed in the site of the infarct; 
it is often pigmented, or flecked with shining white spots. Large 
infarcts are sometimes imperfectly re-absorbed, so that the cicatrix 
encloses a necrotic caseous patch. If bacteria or other septic virus 
reach the seat of infarction, purulent or piitrid inflammation may 
be set up instead of the changes just described. 

See Billroth (Vtrck. Arch. toL S3), Cohnheu (Ujtta-tUich. u&. d. embci. 
Pfoceme Berlin 1872), Litten (UiiCertMk iib. d. kaetn. Infarct Berlin 1879), 
Gcn.LEBEAT) {Die HiMoliMie d. haem. Infantm In.'Dias. Berne 1860), Wkiokkt 
(rirc^. Arch, vol 79), IJamilton (Liverpool med.-rJiir. Joum. 6, 1883! the 
eEistence of the red or hnemorrhngic form is questioned), Orth {Lehrb. d. spec 
polk Anat. I Berlin 1883 ; the In^r iiifarcte are stated to be nearly always of 
the anaemic form). English authors genoraUf refer to Huch mfarcts sh 
fibrinous blocks or deiwaits. 




CHAPTER XXI. 



DEGENERATIONS AND INJURIES OF THE SPLEEN. 



Simple atrophy of the spleen occurs chiefly in aged or 

c patients, especially in cases of long-standing anaemia. 
The organ is small, the capsule wrinkled and sometimes thickened. 
The pulp seems loose and pale, and the trabeculae stand out 
sharply. Under the microscope the cells of the pulp are seen to 
be scanty and thi- bluod-vessela imperfectly filled. 

Amyloid degeneraUoD is the most notable of the retrogressive 
processes aB'ecling the spleen; two forms of amyloid spleen are 
distinguished — the ' sago ' spleen, and the ' bacon ' spleen. 

In the aago spleen the malpighiau follicles are the scat of 
the amyloid change. The spleen is generally somewhat enlarged 
and firmer than is normal. In the brownish- or greyish-red pulp 
lie light-brown hyaline translucent grains like boiled sago, somewhat 
larger than the normal follicles. When dilute solution of iodine is 
poured over the previously- washed surface, the grains become deeply 
stained of a brownish-red colour : a section steeped for a short time 
in methyl-violet and then washed in alcohol containing a little 
hydrochloric acid shows the grains red on a bluish ground. 

The uniformly lardaceous or bacon spleen is in general very 
considerably enlarged, and firm and resisteut to the touch. On 
section the pulp shows diffuse or continuous i)atche3 which are 
hyaline or translucent, resembling somewhat the fat of fried bacon. 
Sometimes the greater part of the pulp is thus transformed, the 
normal tissue appearing in scattered islets only. 

The amyloid cliange mainly affects the trabeculae and the walls 
of the venous sinuses. The lymphoid elements of the follicles and 
the pulp-cells are affected secondarily. Amyloid trabeculae swell up 
greatly and become nodulated or varicose. The cells lying in the 
interstices become atrophied and so perish ; it is possible that some 
of them may be transformed into amyloid substance. Arteries 
whose lymphoid sheaths axe degenerate may themselves either 
8. P. A. 7 
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be free ftx)m change, or may degenerate in like maimer. When 
the pulp becomes amyloid the walls of the capillaries and venules 
become thickened ana degenerate. 

See ViBCHOW {Virch, Arch, voL 8), Ktber {ibid, vol. 81, with references), 
Eberth {ibid. vols. 80, 84). 

326. Rupture of the spleen may occur spontaneously when 
the organ becomes abnormally enlarged. Traumatic rupture is 
more common, and may occur in a healthy spleen or in one which 
has already undergone morbid change. Ruptures of any con- 
siderable size are followed by very grave haemorrhage. If the 
haemorrhage is stayed by the formation of a thrombus filling the 
rent, the wound may heal as in other organs ; the clot is gradually 
absorbed and a scar takes its place. The same process takes place 
in other wounds of the spleen. Death sometimes ensues not from 
primary haemorrhage but from suppurative inflammation set up in 
the wounded tissue. 



CHAPTER XXII. 



INFECTIVE GRANULOMATA OP THE SPLEEN. 



327. Tubercle is very frequently found in the spleen. In 

attacks of general miliaiy tuberculosis miliary tubercles are nearly 
always developed both in the parenchyma and in the capsule. In 
chronic tuberculosis such tubercles as may happen to be produced 
in the spleen give rise to caseous nodes of various sizes. The tuber- 
cles are seated in the malphigian follicles, in the lymphoid sheaths 
of the vessL'ls, and in the pulp. They may consist entirely of small 
cells or be caseous in the centre, according to their age. 

Oummata rarely develope in the spleen, though they arc 
sometimes met with in both congenital and acquired syphilis, 
They may be single or multiple, anti form grey and translucent or 
yeUow and opaque nodes with greyish margins, according to their 
age. The greyish margin consists of cellular granulation -tissue, 
which is stained intensely with colouring re^^ents, and passes 
gradually into the normal tissue of the pulp. 

Syphilis may also manifest itself by a general hyperplastic 
enlargement of the spleen, which is observe*! mainly iu the con- 
genital form of the disease. The spleen of a new-bom infant weighs 
about nine grammes or 0'3 per cent, of the body-weight; in syphilitic 
infants the average weight of the spleen is, according to BlRCH- 
HiaaCHFELD, some fourteen grammes or 0"7 per cent, of the body- 
weight. Its stroma is increased in amount, and the sheaths of 
the arteries infiltrated with cells. Birch-Hikschfeld found oil- 
globules and pjgmentrgranules in the constituent cells of the pulp. 

On Byphilis of the epleen see Weil {Arch./, ilin. Med. sm), Wever {ibid. 
xvn), Baresbprdng {Die heredUiire Sifphilit Berliu 1864), Wagneb {Arch. 
d. Binlk. IV), MosLER {Bed. ilin. WoA. 18&4), Gee {BriC. Med. Jmirji. 1, 
1BQ7), Gerhakdt {Leiirb. d. KliulertraniA.), Birch -Hirschfkld {Arch. d. 
Heilk. 1675 and Gerhardfg Handh. d. Kinderkrankh. IV), Bauuleb {Zienuaen't 
i^dop. ni, for further references), Tkpel {Path. Anat. d. kered. Sifph. In. 
'*^' (. Berlin 1874), Barlow {Path. Soe. Trmu. 1877). 

7—2 



CHAPTER XXIII. 



HYPERPLASIAS AND TUMOURS OF THE SPLEEN. 



We have already (Art. 321) rufcrrod to various forma of 
lent of the spleen associated with acute infective diseases. 
Such enlargements are partly due to an increase of the pulp, and 
partly to an increase in the fibrous framework. But there is 
another and very important form of splenic hyperplasia, whose 
aetiology is altogether obscure, although it constitutes a grave 
disease. 

This form of hyperplasia usually extends over the entire 
spleen ; it is rarely limited to isolated patohes. So far as is known 
the affection commences with an increase of the parenchyma as a 
whole, the constituent elements undergoing a general hyperplasia. 
The tissue is bright-red and soft, while the follicles arc not 
separately distinguishable . In a much rarer form of the disorder 
the malpighian follicles become hypertrophied, and stand out as 
greyish nodules or in white lobulated clusters, 

A^ the parenchyma increases in size the originally soft tissue 
becomes firmer, and at the same time paler. The follicles are often 
still unenlarged, but they may at this stage become hypertrophied 
and form whitish nodes and clusters of considerable size. The 
capsule is in general somewhat thickened and beset with coarse 
fibrous patohes of various sizes; and adhesions are often formed 
with the surrounding organs. The enlargement thus brought about 
may be very remarkable, the weight of the spleen sometimes 
reaching three or four kilogrammes. 

In the earlier stages the hyperplastic enlargement of the pulp 
and follicles, in so far as it is independent of the amount of blood 
present in the spleen, is due to an increase in the number of the 
constituent cells. When the follicles develope into nodes of any 
size they compress the spleen-pulp between them, and it often 
becomes atrophied in consequence. It is then found to contain 
fatty cells and pigment-granules either free or enclosed in other 
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cells. The section thus assumes a delicately mottled and speckled 
appearance, the brown and yellow atrophied and pigmented pulp 
alternating with greyish and yellowish follicular nodules. The 
disorders of circulation consequent on these textural alterations 
often lead to the formation of haemorrhagic infarcts, and these 
according to their age appear as red, brown, or yellow patches. 

In old hj-perplastic spleens the enlarged follicles are found to 
have lost their original structure, and fonn fibro-cellular masses 
without any clear trace of the reticular or lymphadenoid type. 
The pulp iteelf may become more or less fibrous. 

The changes just described may occur primarily in the spleen, 
or may follow upon like changes in the lymphatic glands and 
bone-marrow (Art. 34+). In the fonuer case a similar affectiou of 
the lymphatic glands is associated with the primary affection of 
the spleen. Afterwards tumours consisting of lymphadenoid tissue 
may form in organs which normally contain none of it. 

The splenic as well as the lymphatic hyperplasia is very often 
associated with leukaemia (Art. 2(i0), and is therefore often re- 
ferred to as leukaemlc hyperplasia. If no leukaemia exists, the 
affection is described as pseudoletLkaemia or Hodgkin's diaeaae, 
or as splenic (or lymphatic) anaemia. The latter description 
refers to the fact that patients suffering from the affection become 
profoundly anaemic and ultiniat^ely die of anaemic exhaustion. 

We know nothing of the cause of leukaemic or paeinioleukaemic hyper- 
ptaain of the Xpltien. lu aoiae oases the affeotino has been preceilcil liy kddio 
fonn of inji^ or infective disease, in other cases there haa been nothing of 
the kind. We are ub little able to aay whether or not the two fiirniB tire 
identicnl. Their identity nonlil seem tu be indicated by the fact that they 
Hhow no auatomical differences, and that one form may pass into the other. 
The affection may occur at any age. 

When the procesH begins in the lymphatic glands [an in so-called adenla) 
and attacks the spleen secoudanly, it is the lymphoid follicles of the spleen 
which firat exhibit a hyperjJftstic multiplication (rt their c«11h. 

References :— Art, 344 ! Hodokis, Jferf. cAi>. Tram. iva(\832)i VlHCHOW, 
rireft, Arrh. vol 5, and <Jemmm. Ab/ituid. 185(1 ; MoSLEtt, i'alh. uud Therap. 
d. Leui^mie Berlin 1872, with references to the earlier literature of the subject ; 
PoKrtCK, Virch. Ardi. vols. 56, 58 ; BniCH-HiasoHFELD, Oerharilft llandb. d. 
Kindertranth. in; Cohnheih, Virch. ArcA. vol. 33; Thocsbbau, C^inieal 
Jfedieijui (New 8yd. Sou.) V; Eberth, Vireh. Arch. vol. 51; Lanohans, 
Vireh. Arch, vol, 54; CORNII. and Ranvibr, Man. Path. Uul. I; MuBCHIsON 
and Sakdebson, Tram. Path. Soe. 1869-70, with coses and. references ; Urbek- 
riBLD, GoWKBs, iba. 1878 ; Wilks, Ovy't Hotp. Rep. 1865, Lancet 1, 1878. 

329. If we leave out of account the hyperplastic enlargements 
of the spleen just described, which resemble the true tumours in 
aeveral respects and especially in the occurrence of associated 
metastatic growths, we find that primary neoplastic tumoun 
of the spleen are very rare. Fibroma, sarcoma, and angioma, have 
been met with. Lanohans has described {Virch. Arch. vol. 75) 
a case where an injury was followed by the growth of a pulsating 
cavernous angioma of the spleen with metastases in the liver, the 
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splenic growth occupying nine-tenths of the ahready greatly 
enlarged bulk of the organ. Dermoid tumours are likewise very 
rare. Cysts containing blood or serous liquid are sometimes met 
with. 

Metastatic growths, especially carcinomata, are more common 
than the primary forms ; secondary carcinoma usually taking the 
form of rounded nodules. 

Pentastoma (Art. 225) is the commonest of the animal 
parasites infesting the spleen. It forms nodes as large as a 
pea, which are usually calcified. Echinococci and cysticerci are 
also occasionally met with. 



CHAPTER XXIV. 



ATEOPHY AND DEGENERATION OF THE 
LYMPHATIC GLANDS, 



I 



330, The Ijrmphatlc glands stand to the lymphatic system 
somewhat in the same relation as the spleen to tlie blood-vessels. 
The glands may be described as masses of lymphadenoid tissue 
(that ifi to say, of reticular fibrous tissue containing lymphoid cells 
in ita meshes) aggregated here and there around the lymph- 
channels. They contribute to the lymph the lymphoid elements 
joDduced in their follicular mesh-work, and perhaps exert upon it 
some chemical influence besides. 

The lymph passing through the glands is derived from a three- 
fold source. The chief source is the transudation from the blood. 
This permeates the tissues, giving up to them some of its con- 
stituenta and taking up from them some products of their meta- 
bolism : while at many points of the body, and especially at 
the absorbing mucous surfaces, substances enter and mingle with 
the lymph which are originally derived ftwm without the body. 

From the normal sources of the lymph the lymphatic glands 
may in like manner receive noxious matters ; and these may be such 
as to induce more or less grave disorders of fiinction, and even of 
anatomical structure. Thus the lymphatic glands are liable to 
secondary disease, following upon primary disease of the tissues 
whence their lymph is derived. 

In addition to these the lymphatic glands arc subject to various 
forms of independent disease, which are partly retrogressive and 
partly progressive or constructive in their nature. 

331. Simple atrophy. In advanced age the lymphatic 
tissues generally arc obsei-ved to undergo senile diminution ; the 
lymphatic glands become smaller, and the lymrfiadenoid tissue of 
the mucous membranes becomes scantier. The thymus gland, 
which is of the same nature, dwindles away in the early years of 
life, 
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Tbe decrease in the volume of the lymphatic tissues is due to a 
diminution in the number of their lymphoid elements. In the 
case of the thymus these elements disappear wholly, and the 
Kmaining connective tissue becomes transformed into fat. 

This general physioloeical retrogression may be imitated under 
morbid conditions, especially in the general marasmus of chil- 
dren ; but wasting of the lymphatic tissues may also follow upon 
localised disease. The mesenteric glands are those most apt to 
atrophy. 

In such cases the lymphoid elements, and chiefly those of the 
medullary cylinders, are the first to disappear. Sometimes the 
lymphoid elements entirely disappear and the reticulum is changed 
into adipose tissue, beginning at the hilum. Atrophied lymphatic 
glands, if not morbidly pigment-cd, have a light grey tint and are 
usually firmer than is normal : when tjansforraed into fatty tissue, 
the change is sufficiently apparent. 

332. Amyloid degeneratloii of the lymphatic glands is a 
common afiFection. Usually other organs are affected by it at the 
Bame time ; it is rarely confined to the glands alone. When it is, 
the cause ia nearly always some chrome suppuration within the 
territory whence the lymph-supply of the affected glands is drawn. 
If the amyloid change ia at all advanced it is often distinguishable 
by the dull greyish tint and firm consistence of the glands on 
section ; to make certain however, we must employ the iodine or 
methyl-violet reaction, or examine the glands microscopically. 




Fia. 133. AHTi^tD 8 


Ktuuva or im adbkoid bitiovi.Oh. 


(A/tfTEBBHTH: 


methyl-violet italnlng : x360) 


normal Totiedoni 
BWollen reticulum 
anallered auolens 


d degfluerate Dudene 



When they are really amyloid the iodine brings out brownish- 
rod flakes and patches in the lymphoid tissue or on the walls of 
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the blood-vessels, Sometimes the sinuses are most affected : in 
other and more usual cases it is the follicles and interfollicular 
septa. The capsule is freqiiently more or less thickened. 

When a markedly amyloid lymphatic gland is closely examined, 
it gives one the impression that the masses of amyloid substance 
are partly the lymphoid corpuscles transformed into shining blocks, 
and partly the reticulum and septa which have become swollen 
and hyaline. Ebertu however has shown (Virch. Arch, vol, 80) 
that the lymphoid corpuscles very rarely if indeed ever take part 
in the amyloid change. The shining amyloid blocks, which are of 
about the same size as the corpuscles, are really derived from the 
degenerate reticulum. 

The process of degeneration begins with a hyaline thickening 
of the reticular trabeculae (Fig, 133 a). Then the trabeculae 
become nodulated (6) and form contiguous blocks or lumps. The 
nuclei of the reticiJum (c) often remain unaltered for an astonish- 
ingly long time. They ultimately become very pale (d). cease to 
stain blue with methyl- violet, and then break up and disappear. 
The lymphoid corpuscles diminish in proportion as the reticulum 
thickens, and may here and there disappear entirely. In the 
larger vessels it is chiefly the media which is affected, in the 
capillaries it is the adventitia. 

Valine degeneratloa of tlie lymphatic glands hiia quite receatly Iieen 
descrilxid by Cornil ; it has a certain reBemblauce to iimjloid change but 
is essentially distingiiiBhed from it l>y the abHenire of the reaction with iodine 
and methyl- violet (Art, GS). The change in soue iaatances affects mainly 
the blood-vessels of the gland (Wiboer, VircJi. Atoh. vol. 78), which are 
transformed into hyahne tubes by the thickening of their walls and the 
narrowing of their channel. In other caaea hyahne masses are formed from 
the reticular ceila ; the hyaline masses are {irobably related to the coUoid 
substance (Art. 66). Their presence is recognisable by the whitish somewhat 
opaque trabeculae which run through the ^eyiah-red tissue of the gland. 
Calcification often seta in when the degeneration reaches a certain stage- 
There is another viiriety of homogoneoua degeneration which deserves 
mention. It is met with cluefly in glands which are the seat of large-celled 
hyperplasia (Art. 340), or of tubercle (Art 342). It was shown iu Art 3,1 
that this variety of degeueration is closely allied to caseation (Art. 333). 
Some authorities (such as Asnoi.d, Virch. Arrh. vol. 87) see in it a B[iecial 
kind of degeneration, which only in its advanced stages leads to caseation. 

References ; — Corsil, Jotim. de Vanat. et de la pliyi. 1878; Corkil and 
RiUVTER, Man. FmL Hut. vol. i j Wieqeb, Virch. ArcL vol. 78 ; Peters, 
PircA. Arc/t. vol. 87 ; Vallat, Virc/t. Arch, vol 89 ; ViBCHOW, ibid. vola. 85, 89. 

333. Patty defreneratlon, calol&catloii, and necroiU of 

the lymphatic glands occur mainly as couseijuences of inflammatory 
disease. Fatty change and soft caseous necrosis are best exempli- 
fied in connexion with the specific inflammations of scrofula and 
tuberculosis. A lymphatic gland already altered or enlarged, and 
it may be pigmenteti, exhibits on section one or more isolated 
)us foci, or ia transformed entire into an opaque white cheesy 
s contained in a fibrous capsule. In later stages such glands 
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raay take up fluid and become diffluent or liquefied, or they may 
become calcareous. 

The second or firm variety of caseous necrosis begins as a 
homogeneous degeneration. It occurs mainly in hyperplastic (Art. 
340) and tuberculous (Art. 342) glands, which often have a glassy 
or translucent appearance even to the naked eye. The process is 
found on examination to start in a uniform or homogeneoua 
trauaformation of the entire tissue, or of single cells in it, which 
take the form of shining flakes or lumps and gradually lose their 
nuclei. If the tissue so changed passes on into the soft variety of 
caseation, it breaks up into a granular friable mass. 

Necrotic pat^ihes, made up of greyish friable moist tissue, are 
formed in the glantk generally after acute mflanimatory swelling, 
such as often accompanies typhoid fever and diphtheria. The 
lymphoid cells are partially trans- 
formed into pale denucleated lumps, 
which speedily disintegrate, 

Suen patches may go on to 

fmgrenous putrefaction; or losing 
uid may become condensed and 
cheesy-looking. In the latter case 
calcification oflen follows, and the 
entire gland may be transformed 
into a chalky or mortar-like mass. 

Stratified concretions (Fig. 1346) 
not infrequently take the place of 
diffuse calcareous deposits. They 
are especially common in connexion 
with tuberculous disease. 
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CHAPTER XXVn. 



FOREIGN SUBSTANCES IN THE LYMPHATIC GLANDS. 



S34(. Minutely divided foreign nibstances which have 
gained access to the lymphatic vessels are intercepted and 
retuned for a longer or shorter time in the glands. Thus after 
haemorrhage into the tissues the red corpuscles or their remains 
are conveyed to the glands, and deposited there within the carrier- 
cells. 

At first these carrier-cells with the corpuscles or pigment 
(hydrated ferrous oxide. Art. 268) they contain are met with 
mainly in the sinuses (Fig. 135); hut afterwards they enter the 
follicles. Occasionally the deposit may be so large that the proper 
structure of the gland is obscured by it. The appearance of the 
gland is altered greatly, and it may be stained dark brownisL-red 
or russet, bo as occasionally to recall the look of the spleeu-pulp, 
especially when the colouring-matter of the blood in solution passes 
into its substance as well as the insoluble pigment. 



Fta. 133. Sbctios 




. pigment -grautile oelli 



Other substances may in like manner be retained in the glands, 
and if they have any proper colour the gland of course becomes 
pigmented. The most familiar instance is the grey or black 
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pigmentation of the bronchial glands by matters inhaled with the 
air as dust. When bine or red colours have been used in tatooing 
the akin, the glands which receive the corresponding lymphatics 
are often found after a time to contain some of the Insoluble 
pigment. 

See ViRCHOW {Cellvlar-patholoifie 4th 
BlLLKOTB {BeitHigei-path. iliM. (1858) p. 1. 
(Virck. ArcA. voL 24), Osth { f'itvh. ArcA. v 

vol. 79), SoYKA (Praif. med. Woch. 

KEi.flCH (An/i. depAi/iiol. ISTS). 

335. The conaequencei of foreign deposit in the glands 

depend on its amount and on its physico-chemical nature. Many 
substances, such as calcium carbonate, are dis.solveil ; others like coal- 
dust, stone-dust, or cinnabar remain and lead to permanent pig- 
mentation. They lie enclosed in lymphoid cells (Fig. 136 c), or 
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lodged in the reticulum and trabeculae. If the amount present is 
small the changes induced are trifling ; larger amounts lead t« the 
shrinking of the gland. The lymphoid elements dwindle and 
disappear, while the meshes of the reticulum become filled with 
pigment-carrying cells (Fig. 136 c and c') and free pigment. 
The reticulum may be unaltered, or in jrart hyperplastic (o), 
in which case it is made up of juicy branching and anastom- 
osing cells, Dense fibrillated connective tisane (b) is often formed 
in places, and this too contains pigment. 

Chemically active substances have of course a very different 
effect, as also such living micro-organisms as may reach the glands. 
They usually set up more or leas violent inflammation, and not 
infrequently lead to necrosis. 



CHAPTER XXV[II. 



INFLAMMATIONS UF LYMPHATIC GLANDS. 



336. Acute lympbadenltlB. Acute iiiflaiiitiia,tioii of tbe 
lymphatic glands is usually set up by irritants brought to them 
by the lymph. In many cases the irritant can be proved to be 
bacterial, in other instances its nature cannot be ascertained. An 
inSamed gland is swollen, and often greatly swollen. On section it 
appears red, and moister and softer than usual, and it often contauis 
baemorrhagic patches. The abnormal redness may be confined to 
the cortex, or extend also to the medulla. During the later stages 
the redness decreases again ; and the section becomes mottled, 
or uniformly greyish, yellowish, or white. The condition of the 
tissue varies with these changes of tint. Where it is red, 
the blood-vessels are dilated and distended with blood ; the 
reticulum both without and within the follicles being likewise 
distended with cells and liquid, while red corpuscles are often 
found lying free in the parenchyma. Where the tissue is pale, 
the accumulation of colourless cells has gone on, while the 
hyperaeuiia has diminished The reticulum is seldom notably 
altered at first, but as the inflammation proceeds it usually breaks 
down here and there. Tbe number of glands aftected by the same 
infiammation varies much ; sometimes a single one, sometimes an 
an entire group, is attacked. 

It is difficult to determine with certaioty the source of the leucocytes 
which gather ia the reticulum of an inflamed lymphatic ghuid. The lymphoid 
cells of the follicles normally multiply by suhdiviBion, aiitl it ia [xxisible that 
in inflammatory conditions the multiplioatiou may he incroased. But we 
canaot exclude the posaibihty that part at least of the intruding leucocytes 
are derived from the lymphatics or 'i— ' ■■ ■ 



blood vessels. 



337. The further stages and tenninatioiiB of the acute 
inflammation are different in different cases. It may end in 
resolution and complete restoration, or in necrosis, gangrene, 
caseation, suppuration, or fibrous induration. But before reach- 
ing such terminations certain changes pass over the lymphoid 
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elements. Many become fatty and break up into mere lumps 
of detritus; others undergo coagulative necroaia and change into 
pale turbid denucleated masses, or into granular flakes of fibrin. 
Others again are enlarged as if by dropsical swelling ; or take on 
the appearance of formative or fibroblastic cells, being large and 
granular and having bright vesicular nuclei containing nucleoli. 
Then there are large celLs containing within them other lymphoid 
cells or red corpuscles or fragments of these, and incorrectly called 
'brood-cells.' Lastly, there are numb&ra of pus-corpuscles, with 
their nuclei broken into two or more fi^agmenta. These changes, 
only recognisable with the aid of the microscope, are variously 
combined in different cases; they are followed by the more 
obvious transformations. 

When resolution occurs the altered leucocytes are re-absorbed 
and disappear. The gland becomes flaccid, and again appears 
hj'peraemic ; it then gradually resumes its normal condition. In 
■uppuratlon pat^-hes of yellowish-white softening appear, and the 
tissue within them breaks down and liquefies. Not infrequently 
the entire gland breaks down in like manner forming what is called 
a suppurating bubo, and the inflammatory process then attacks 
the neighbouring tissues. If the gland is near the surface of the 
skin redness and swelling are observed over the site of the buba 
The suppurating gland may then break into the surrounding 
tissues, or outwardly if it be superficial. In other instances the 
pus is partly absorbed, and the rest becomes condensed into a 
caseous mass. In both cases plastic inflammation is induced 
round the seat of suppuration : and fibrous tissue is developed 
round the remaining portions of the gland, if there be any, tnus 
leading to induration ; or round the caseous residue, which is 
thereby encapsuled. When the gland becomes necrosed, parts 
or the whole of the gland die outright, take on a dull grey tint, 
and become very friable or ' rotten.' If putrefoctton follows, the 
tissue becomes dirty, foul-smelling, and semi-liquid. When the 
tissue was before highly hyperaemic or saturated with extravasated 
blood, the colour of the necrosed gland may be slaty or even black. 
Necrotic and putrefactive processes of this kind of course set up 
inflammatory and destructive change in the surrounding tissues. 
The obliteration and Induration of the gland require louger time. 
They are the result of defective reproduction of the lymphoid 
elements and excessive production and substitution of fibrous tissue, 
and properly come under the head of chronic inflammation (Arts, 
338 — 341). Caseation likewise belongs strictly to the domain of 
the chronic inflammatory processes. 

338. Chronic lymphadenitis. The chronic inflammations of 
lymphatic glands are in geueral accompanied by increase of their 
bulk, due to the formation in them of new cellular tissue. This 
tissue is generally very unstable and reaches only the lowest stage 



CHAP. XXVIII.] INFLAMMATIONS OF LYMPHATIC GLANDS. Ill 

of orgamaation ; it is indeed scarcely correct to describe it as tissue 
at all. Less often it becomes more fully developed, and then it is 
more permanent in its character. Ita structure usually bears 
little resemblance to that of normal lymphoid tissue, and often 
is BO like neoplastic or tumour tissue that it is ditBcult for the 
histologist to be sure whether an enlarged lymphatic gland is 
really a tumour or merely a hyperplasia. The diagnosis in such 
cases depends much more on the clinical facta than on the 
structural appearances. 

The tumour-like enlargements of the glands met with in 
chronic lymphadenitis ai'e divisible into four groups aecording to 
their histological structure; (1) small-celled Hyperplasia with a 
tendency to caseation or suppuration, commonly described as 
scrofulous lymphadenitis; (2) large-celled indurative hyperplasia; 
(3) trabecular or reticular indurative hyperplasia ; (4) tuberculous 
enlargement. 

Clinically all these varieties are referred to as lymphoma. 

330. ScrofUloiu lymphadenitis, or small-celled hyperplasia 

of the lymphatic ghmds, is closuly related to ordinary acute 
lymphadenitis and is in fact often a terminal stage of an acute 
iiiHamination, though it generally runs throughout a subacute or 
chronic course. The glands swell to a considerable size. Some- 
times a single one is affected, sometimes an entire group such as 
the cervical or mesenteric glands. 

At first the glands are soft and greyish on section ; then 
caseous foci develope, or the whole gland is changed into an 
opaque white cheesy mass, wliich may be dry or pulpy or creamy 
according to the amount of water present. Ihe tissue surrounding 
the caseous foci is in the early stages soft and greyish, consisting of 
lymphadenoid tissue infiltrated with inflammatory products; after- 
wards though stiU cellular it appears denser and firmer and 
contuns a considerable amount of fibrous tissue. The capsule of 
the gland is especially hable to be thickened. 

In the early stages the chief microscopic change which appears 
ia the great accumulation of small leucocytes in the meshes of the 
adenoid reticulum. Few larger cells are visible, though cases 
difier in this respect Sometimes a number of epithelioid cells 
are developed, and are aggregated in clusters ; and now and then 
pant-cells appear. The reticulum itself seems little altered at first; 
out later on it breaks down here and there. When necrosis or 
caseation sets in the usual degenerative metamorphoses are visible ; 
the cellular tissue is replaced by a mass of detritus, and only the 
nuclei at the margins where the dead tissue passes into the living 
can be brought out by staining reagents. In recent specimens this 
marginal zone is seen to contam numbers of fatty cells and pale co- 
agulated masses. Occasionally the necrotic disintegration is preceded 
over a greater or less extent by uniform homogeneous degeneration. 
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340. Iiarge-celled Indurative h]rpeTplaila of thi> lymphatic 
glauds is distill giiiahed by the trinislonuatioii of the normal gland- 
tissue into a large-celled tissue having none of the characters of 
the original stnicturc. The large-celled tissue consistB in part of 
close-packed rounded or polygonal cells (Fig. 137 b), and in part 
of .'jpindle-cella. There is but little intercellular substance, though 
in some spots distinct patches of fibrous tissue are seen. If tne 
proper lyraphadenoid tissue has not entirely disappeared, the re- 
maining portions of it form reticulated bands (a) pervading the 
laroe-celled tissue The latter stams less dttply than the small 
cells of the uonual Ijmphadenoid tissut 




of lymphadcnoid 



' Bpindie-ccUed li 



The process of transformation begins with an accumulation of 
leucocytes in the sland-tissue, followed by the development of 
epithelioid cells with lai^ nuclei. Only a few patches are formed 
at first, and these are chiefly confined to the follicles and trabeculae, 
though they are also found in the lymph-sinuses. The develop- 
ment of the lai^ cells can alwaj's be made apparent in sections by 
the use of staining reagents. The scattered patches then unite 
into more or less extensive ones, though at times the fusion is 
incomplete and the gland seems rande up of isolated groups of 
large-celled nodules. We may thus distinguish a diffuse and a 
nodular variety of large-celled hyperplasia. The latter very much 
resembles tuberculous change, and the resemblance is occasionally 
increased by the occurrence of giant-cells within the nodules 
(Art, 342). 

Hyperplastic glands of the kind described feel tiriu and dense, 
and may reach the size of a pigeon's egg, or even of a small heu'a 
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egg. The aection looks uniformly greyish and somewhat trans- 
lucent; after exposure to the air it becomes brownish. Little 
fluid can be obtained from it by scraping. In the nodular form of 
the aflection the nodules stand out from the surrounding tissue 
by virtue of their tint and translucency. Soft caseation does not 
usually follow upon large-celled hyperplasia, but homogeneous or 
hyaline degeneration is common ; it leads to the entire destruction 
of the cells, and must be reckoned as a form of lirm caseation 
(Art 39). The tissue becomes homogeneous and shining and loses 
its nuclei, or seems broken up into hyaline denucleated blocks. 
Now and again this stage passes into one of complete disinte- 
gration with graQular crumbling of the tissue, not unlike soft 



341, Fibroni InduratlTe hyperplasia. Hyperplasia of the 
adenoid reticulum has already been referred to (Art. 335) in speaking 
of the consequences of long-continued deposition of foreign sub- 
stances in the glands. The increase of fibrous tissue in such cases is 
however but slight, when compared with the very noti^ble fibrous 
hyperplasia which may result from chronic or often-repeated inflam- 
mation, and which may lead not merely to induration but to great 
increase in the size of the gland. The swellings thus produced may 
I reach the size of a hen's egg, or more. 

The capsule and fibrous septa are in general the parts most 
thickened and enlarged, or at least the more diU'usc hyperplasia 
starts with them. The hyperplasia being thus due to the formation 
of new fibrous tissue, the affection is best described as a fibrous 




hyper|>lasia (or 'elephantiasis') uf the gland, and we may dis- 
bnguiflh the trabecular or inLerstitial from the diffuse or reticular 
variety. The most typical ejiamples are found in cases of elephan- 
tiasis of the skin and subcutaneous tissue. When the change has 
originated in the capsule or septa, the section of the gland is aeen 
to be surrounded by a broad zone of fibrous tissue, and the greyish 
parenchyma is pervaded by lustrous white fibrous bauds. 

In such glands the fibrous framework is always greatly increased 
in proportion to the rest of the tissue; the fibrous septa and sheaths 
of the vessels become thick fibrous cords (Fig. 138 6), and the essen- 
tial parenchyma is reduced to isolated patches (c) scattered through 
the gland, and compressed by the fibrous overgrowth. 

When the hyperplasia is more generally diffused, the gland on 
section has a uniform light-grey tint and is uniformly dense and 
firm, 

342. Tuberculous lymphadenitis is a veiy common and a 
very noteworthy affection. The tuberculous bacillus usually reaches 
the glands by way of the lymphatics ; aud as it sots up tuberculous 
disease at its point of entrance into the body, the aflfection of the 
glands is what we usually speak of as secondary. But cases occur in 
which the initial affection b alight or transient, and so may escape 
notice altogether; while the glandular affection appears to be 
primary. Tliua we meet with tuberculous cervical glands in patients 
who show no signs of tuberculous or even of inflammatory disorder 
at any of the possible points of entrance of the virus — conjunctiva, 
nose, tonsils, pharynx, ear, etc. 

Tuberculous glands are often greatly enlarged, and are firm and 
fleshy in texture ; the section being light greyish-red, or white, or 
yellow. The separate tubercles ore only to be made out by close 
examination, or with the aid of a lens ; they form small greyish- 
white translucent nodules. When they become caseous and so turn 
to an opaque yellowish-white, they are more easily detected. Some- 
times the tissue is on the whole more soft and juicy, and grey or 
greyish-red ; the tubercles apjieariug as light-grey or opaque white 
nodules, or aggregated into larger caseous foci. Now and then no 
tubercles can be seen by the naked eye at all, aud it may even be 
that the appearance of the gland generally is altjsgether normal. 
Tuberculous glands from the root of the lung are usually pig- 
mented, and not infrequently indurated also. 

The number of tubercles present may of course vary greatly ; 
it is often very large, and the individual tubei-cles have a perfectly 
typical appearance. The giant-cells of tubercle (Fig. 139 c) 
especially can be well studied iu such glands. 

The formation of a tubercle begins with an accumulation of 
small leucocytes in the follicles and alveoli ; and epithelioid cells 
with large nuclei are then developed out of the leucocytes. In 
stained preparatii>n8 this transformation is manifested by the ap- 
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or later appear ; and ultiinatoly the tubercle becomes caseous, the 
central parts becoming homoejeneous and deniicleated and breaking 
up into granular detritus. More rarely tlie caseation precedes the 
formation of the large cells ; or the process may end with the stage 
of homogeneous change (Art. 333). 

The re^oD outside the tubercle is often infiltrated with small 
cells, the infiltration extending as far as the sinuses, the capsule, or 
the fibrous tissues of the hilum. The reticulum is either unaltered 
or slightly thickened, its cells seeming to be somewhat swollen. Or 
a large-celled hyperplasia of the lymphadenoid tissue (Fig. 139 d) 
takes place in patches outside the tubercles, in some cases leading 
to the formation of coarse fibrous tissue. The latter occurs chiefly 
in chronic tuberculous disease. 

The glands most commonly atfected with tuberculosis are those 
of the mesentery, the root of the lung, and the neck; the other 
glands become tuberculous much less frequently. 

The actual irequency of tuberculoaia of the lymphatic glands is not easily 
determined by mere anatomical inveatizatiou, for it is often very difficult 
to decide whether a given glandular afiectioii is tubcrculoue or not. The 
large-celled hyperplnsiaa (Art 340) have in the above aocoimt been separated 
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from the tuberculous affections ; but it is not unlikely that tubercuIoBis maj' 
iissiimo the former type, and that aome of the 80s;alled scrofulous inflaiama- 
tiona of the glands in which no typical tubercles oau be found are really due tn 
the invaaioD of the tulierculouB viraa. In future we shall no doubt be able to 
settle such questions in any given case either by demonatrating the presence 
or absence of the Bacillus imercvlosit, or by testing the infective character of 
the morbid material by means of inoculation. Tuberculous lymphadenitis is 
apparently a very common aflection, and occurs in patients otherwise free 
from tuberculosis 1 that \a to say, it may renwn as a purely loual affection. 

See ScHuppBL {Die Li/mphdrHietUiiberculote'S^bingeu 1871), Cobnil {Jourti. 
lie Fanat. itona. et path. 1878), J. Arnold f I'irck Arch. vol. 87X Baumoaktbm 
(Samni. tliTi. Vortriige S18], Tbeveb {Scropda and itt gland diteaees London 
188S), Bebomann {Oerhardit Handb. d. Ki-nderkr. vi), Okth {Lehrb. d. tpec. 
path. jiiuU. i). 

Syphilitic inflammation of the lym[>hatic glands (liard bubo) posaesses no 
diutinctive hiatological characters. The accumulation of leucocytes in the 
follicles, alveoli, and sinuses is usually considerable, and the capsule and 
tissue of the hilum are also infiltrated with cells. 
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TUMOURS OF LYMPHATIC GLANDS. 



343. The non-inflammatory tumours of the lymphatic glands 
fall into two main groups, according to their histological structure. 
The first group iuchides all growths whose general type is that of 
normal lyraphadenoid tissue ; the second includes those in which 
the normal tissue is displaced by tissue of a different kind. The 
tumours of the first group are variously known as lymphomata, 
lymphadcnomata or adeuomata simply, and lyinphosarcomata ; 
Uiose of the second group are chiefly sarcomata. The former are 
homoeoplastic, the second heteroplastic growths (Art. 138). It is 
not always easy to determine whether a given glandular growth, 
homoeoplastic or heteroplastic, is to be reckoned as a true tumour 
in the stricter sense of the term. Many of the homoeoplastic 
formations have the anatomical characters of hj'perptasia, rather 
than of neoplasm. And these characters are to some extent borne 
out by the fact that the function of the gland often becomes more 
active as its growth increases, that is to say a larger number of 
white corpuscles are contributed by it to the blood (leukaemlc 
^nophoma). On the other hand there are cases in which 

I glandular growths of like structure exhibit the clinical characters 
of tumours, that is to say they form metastases and induce cachexia 
(malignant lymphoma) ; and the cachexia — taking the form of 
emaciation, dropsy, coma, delirium, etc, — may result in death. 
Owing to the difficulty of distinguishing neoplasm from hyper- 
plasia, we shall in what follows describe all the glandular growths 
under the general head of tumours, classifying them according to 
their structure. 
1 
gloni 
eipli 



(t highly probable that closer invostigatiou of the development of the 
glandular tumourH will make it {)0ti9ible to disttnguiab the varioiui forma more 
accurately th&n we are at present .ible to do. We are now unable to give anv 
explanation of the tact that of two cases of lymphoma which ore histoTa 
identical, one should involvu alteration in the blood, oud the other abouli 
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Anil we know ns little the reaaoii wliy one lymjihoma shoiiltl continue to be a 
purely local affection, and another nf the same tertiu^ ahoulJ lead to meta- 
atatic infection of other gronpe of glands or of organs whiuh normally contiun 
no gland-tiseue, 

Klebb has SMggeatod that leukneniic lymphoma may lie au infective dis- 
order due to au eitraneoua vinia, and he haa therefore elaased it with the 
infective graniilomata. This view has mui^h in its favour, but we are at 
pruaent unable to advance a:iy definite proofa of ita correctDesa. 

Heferences :— Art. 328; VIRCHOW, KrarUAafte GaehvmUte a: Wundbr- 
LiCH, Arch. d. HeSk: vii; Mubc'HISON, Path. iioc. Tratis. 1870; Lanohanb, 
Virdi, Arch. vol. 54; Potain, IHct. encyc d. tciencet m^. (2ud ser, 1870) voL 
in ; Humbert, Den n^'/ilusme/i rftw tfing. lyta/Autigves Paris 1878 ; voN Wini- 
warter, An-k/. kUn. Chir. Jtviii. ' 

344. Soft Irmphadenoma or lyniphoaarcoma is a soft almost 
fluctuating or diffluent growth, with a fight-grey or greyish-white 
or greyish-red tint on section. It ia sometimes speckled with small 
red islets corresponding to dilated vessels or small extravasations. 
An abundant turbid juice conies from the section when scraped. 
The tissue surrounding the gland is not usually altered, though 
sometimes neighbouring glands cohere and coalesce into a single 
mass. Sometimes caseous patches occur within the growth. The 
juice consiate of small leucocytes, mingled with a few larger and 
often multinuclear cells, spindle-cells from the walls of the vessels, 
red corpuscles, and free nuclei. 

When examined with the microscope the follicles are seen to 
be greatly enlarged, the fibrous parts of the medullary tissue have 
disappeared, and the whole section of the gland has become like 
the cortex. In pencilled sections the reticulum is seen to be 
thickened ; it has nuclei at its nodal points, and includes a multi- 
tude of lymphoid elements. The growth is thus due to a development 
of tissue similar t« that of the normal gland-follicles. 

The affection extends in some cases only to one or two glands, 
in others to whole groups. Other parts of the lymphatic system 
are very often affected at the same time, especially the malpighian 
follicles of the spleen and the lyraphadenoid tissue of the alimen- 
tary canal, as it exists for example in the follicles of the tongue, 
the stomach, and the intestine. In young patients the thymus may 
likewise be affected. But lymphadenoma may also develope in 
parts which normally contain no lymphadenoid tissue, such as the 
bones, liver, kidneys, ovaries, etc. 

The behaviour of the blood varies, and two varieties of the 
disease are distinguished accordingly. In many cases no change 
can be detected, or only a diminution in the amount of blood. 
This variety is called by various names such as Hodgldn's dlaeose 
(from its first deseriber), adenia (Trousseau), lymphosarcoma in a 
restricted sense (Virchow), mali^ant lymphoma (Billroth), and 
pseudoleukaemia (Cohndeim). In the second variety the white 
corpuscles of the blood are increased in number (leukaemia). The 
growth is then described as lenkaemlc lymphoma or teukaemic 
lymphadenoma. The examination of the bhxxl snttices to dis- 
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tiugtiish thtt \'arit;tiesi iii other respecU the affections are identical. 
(On the changes in the blood see Art. 260; on those in the spleen 
see Art. 328.) 

The lenkaemic increase of the white blood-cells very often leads 
to considerable deposits of them in the various tissues. The deposits 
may be diffuse or in agglomerated masses, and nnlst not be con- 
foimded with the lymphadenoid growths. 

Lasghanh (VircA. ArrJi. vol. 64) haa iiropoeed to call both varieties by the 
one nfttne of adenla, dintin^ahinK them fut eiraple ndenia and leiiluiemic 
ulenia. Some euoh (listinotiou wouJtl be better than the present, confiiaioti. 
We do not know the ultininte caiiHe of the difference lietweeu the two varieties ; 
caseH are known in which the simple form hae passed into the leiikaemic, 
and inveiaely. 

The Hpleen is affected iu both fonust. In simi)le or non-leukftcraic cuRea it 
b sometimes firm, sometimes soft, the fotliclea are enlarged to the size of a 
ha/el-uut, and ore greyish-yellow, vascular, and ecchymosed. It is rare for the 
spleen to be more intensely affected than the ^nds; while in leukaemic 
ailenia the affection of the spleen is often the most mtirked feature of all. 

References :— Arts. 260 and 328; Cornil, Arch. ff4n. ii (1866) p. 207; 
CoHSHEIM, I'lVcA. Arch. vol. 33; Hodqkin, Med. cKir. Traiu. xvn (1838); 
Ebehth, I'ireA. Ard,. vol. 49; B. ScHULZ, Arch. d. Heat. 1874. 

345. Hard lymphadenoma or lymphosarcoma occurs as a 
primary growth moat frequently in the superficial lymphatic glands; 
other groups may bo attacked m this further course of the affection. 
For example, if the affection start in some of the cervical glands, 
the rest of the cervical gland.s, and the thoracic and abdominal 
glands lying near the large vessels, are attacked in succession. 
The glands are transformed into firm tough elastic or hardened 
knot^, forming dense clusters in combination. Single glands may 
reach the size of a walnut. 

The section of such a knot be<Mmes very slightly concave, and 
but little juice runs from it ; it looks pale yellowish-white, and may 
be translucent or opaque ; sometimes small haemorrhages appear in 
it- The capsule and surrounding tissue seldom exhibit any great 
degree of fibrous thickening. 

On microscopic examination the lymphadenoid structure is 
seen to be preserved (Lanohans), while the cells are increased in 
number and the reticulum is thickened. The cells resemble the 
ordinary lymphoid elements, a few being larger or multinuclear. 
The strands of the reticulum are broad and fibrillated, and they 
seem multiplied so that the network is closer and its moshes smaller 
than iu a normal gland. The follicles and sinuses are no longer 
diatingubhable. The adventitia of tho vessels is thickened and is 
made up of shining fibrous bnn<iles. Fatty degeneration, calcifica- 
tion, or softening rarely supervene. In later stages the follicles of 
the spleen may be affected, and be changed like the glands into 
hard nodules. The spleen is never primarily affected in this form 
of lymphadenoma. Similar nodules may be developed in the 
Ijrmpliiulenoid tissue of the alimentary canal and in the thymus. 
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Metastatic growths oecaaionally appear in the liver, kidneys, lungs, 
etc. Leukaemia does not accompany this affection. 

Certain transitional varieties between hard and soft lymphaden- 
oma have been described. 

346. Sarcoma of the lymphatic glands is a somewhat un- 
common affection. It occurs in single glands, or several of the 
same group are simultaneously affected and cohere into a nodular 
tumour. It often overpasses the limits of the gland and invades 
the adjoining tissues. Secondary growths are usually developed. 
Small-round-celled sarcoma, spindle-celled sarcoma, fibro-sarcoma, 
and alveolar sarcoma or alveolar angiosarcoma, are all forms which 
occur. The latt«r form has a somewhat carcinoma-like stnicture, the 
epithelioid cells being grouped in clusters within an alveolar stroma. 

It appears that the neoplasm may start in various parts of the 
gland-tiseue. According to PUTIATA alveolar sarcoma begins in 
the tissue around the vessels. In other instances, especially in 
spindle -celled sarcoma, the connective-tissue framework is the 
primary seat of neoplastic proliferation (Winiwarter). Some 
authors, like Pittiata, maintain that the lymphoid elements may 
be transformed into tumour-cells. 

See LiNGENBECK {DeuwJie Slmi't 47, 1860), Billroth {Batrflge z, path. 
. nUt. Berlin 185S1, Pctiata (('[A. Sarcom der Lymplidrmen, Virch, Ardi. 
vnl. 69), VON WiNHVARTEB {An-Ji. f. tlin. Chir. XVIU), VA11J.ARD (Heinle de 
tn(d. 1882). 

347. Secondary growths, All the forms of tumour which 
give rise to metastases may affect the lymphatic glands. Cancers 
especially are apt to do so, and the glands become enlaig^ed and 
altered as the disease advances. On section they have a white 
marrowy look, and cancer-juice can be obtained from them by 
scraping. The altered glands have not always the same appear- 
ance, any more than the primary tumour from which they are 
derived. Indeed the typical structure of the parent tumour is often 
very beautifully reproduced in the infected gland. The secondary 
growths likewise pass through the same series of changes as the 
parent tumour (Art. 174). 

The gland-tissue is compreased and displaced by the cancerous 
growth. The cancer-germs brought to the gland in the first instance 
by the lymphatics begin to germinate in the sinuses. Cancer-nests 
are then formed, and the stroma of the tumour is developed out of 
the lymphadenoid tissue. In its first stages the cancerous change 
is often not apparent to the naked eye, and must be searched for 
with the microscope. Sometinaes even the more advanced changes 
are not to be made out in fresh specimens without minute ex- 
amination. 

Sarcomatous metastases, like the carcinomatous, may originate 
in sarcoma-cells which have enteretl the gland through the lym- 
phatic vessels. 



SECTION IV. 



THE SEROUS MEMBRANES. 



CHAPTER XXX. 



DEVELOPMENT OF THE SEROUS CAVITIES. 



348. The primitive body-cavity is a large undivided apace 
interposed between the aliuientary tract and the body-wall, and 
shut off in all directions from the blood-veaaels (Her'I'wiqs). Until 
recently it wna held that the body-cavity was directly connected 
with the vascular system; Haeckel indeed taught that it was 
originally in itself the first nidiment of a vascular system. But 
embiyological research haa now shown that this view is untenable. 
The blood-vessels and lymphatics arise independently of the body- 
cavity as eKcavationa in the substance of the mesublast, due to 
partial liquefaction of the tissue and the transformation of some of 
the celb into blood-corpuscles. The body-cavity on the other hand 
is originally a part of the primitive alimentary cavity or archenteron. 
Two lateral diverticula of this are formed and gradually abstricted 
from the central cavity which persists as the ultimate alimentary 
tract. These diverticula then converge ventrally and coalesce to 
form one cavity, the ultimate body-cavity ; and this surrounds the 
alimentary tract except dorsally, where the primitive dorsal sep- 
tum between the diverticula persists as the mesentery. The con- 
nexions ultimately existing between the lymphatic system and 
the body-cavity are later and secondary developments (Hertwios 
and Balfoub). 

The mode of origin of the body-cavity indicates the true nature 
of its lining membrane. The cavity not being a mere lymph-space, 
like the sac of the arachnoid, is clothed not with endothelium but 
with an epithelium derived originally from the hypoblast. Under 
this single layer of epithelium lies a layer of connective tissue 
richly provided with blood-vessels and lymphatics, which latter 
communicate freely with the body-cavity through a multitude of 
ostJa or Rtomata. The tuembrane formed by the layer of cells 
and the layer of connective tissue is known as a Beroiis mem- 
brane -, and, after the differentiation of the general body-cavity, 
as peritoneum, pleura, or pericardium, as the case may be. 
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This account of the origin of the vertebrate body-cavity has a 
pathological as well as an embryological bearing. If the cavity 
IS not a mere lymph-space, its patholo^ ia not strictly comparable 
with that of the lymphatic system. If its epithelial covering is 
originally derived from the alimentary or splanchnic epitbelmm 
its morbid changes will be related to those of the mucous mem- 
branes, and must be studied in connexion with them. Thus, for 
example, it may be important in discussing the genesis of neoplasms 
occurring in a serous membrane to bear in mind that its so-called 
endothehura is genetically a true epithelium. 

Few affections of the serous membranes are independent or 
confined to them alone. Various organs are enclosed within the 
body-cavities and are thus in the closest relation to the serous 
membrane. The disorders affecting the membrane are conse- 
quently in the greater number of cases secondary to affections 
of the organs which it covers. These secondary affections will 
be discussed in treating of the respective organs ; in the following 
chapters we shall deal chiefly with the primary or independent 
affections of the serous membranes. 

The above account of tho origin of the body-cavity differs essentially from 
that given in the first Gorman edition, in waich the widely-accepted view 
which regards the pleuro-peritoneal cavity as a. mere lymph-Bpace was adopted. 
The works of the Hertwios (liie Codointheone Jena 1881) and Bauock 
{Comparative Evibryology voL n oh. 13) have nhnA new light upon the subject; 
and though they difier iii detaib the niain fact of the derivation of the IJody- 
cavitv from the primitive alimentary -cavity aeeras established by them. 

The fiict that the serous membranes are caimble of performing secretory 
fiinctioiw eeenjs to harmonise with the theory that they aro origiaaSly derived 
from the secretory layer of the btatitoderm, the hypoblast. 



CHAPTER XXXI. 



EFFECTS DUE TO DISOBDEEIS OF THE CIRCULATION. 



349, Disorders of the circulation affecting the serous mem- 
branes are very common. 

CongectiTe hyperaemla such as accompanies the early stages 
of inflammation, and sudden diminution of the normal pressure 
within the serous cavity, may lead to intense reddening of the 
surface of the membrane. In passive hyperaemia it is the veins 
especially which are engorged, and olten notably dilated. 

Small circumscribed haemorrha^i are very commonly met 
with, both in inflammation and in fatal cases of infective disease, 
renal and cardiac disease, asphyxia, etc. When fresh they are red, 
but after a time they become brown or slate- coloured. They are 
due either to alterations in the vessel-walls, or to extreme vascular 
engorgement with obstruction, or to both together. 

Iiorge haemorrhages, in which blood escapes in quantity into 
the cavity, may result from very various causes. They are fre- 
quently due to mechanical injury by which a large vessel is 
opened, as in ruptures of the liver, kidney, spleen, lung, etc. Such 
are also the grave haemorrhages that follow niptnre of the heart 
or aorta or other artery depending on disease, and rupture of the 
foetal sac in tubal pregnancy. Sometimes no lesion can be made 
out, as in cases of haemorrhag^c diathesis. New-formed vessels 
in inflammatory tissue are especially apt to give way and bleed. 
Lastly, extreme engorgement such as ensues on thrombosis of the 
portal vein, or embolic occlusion of an artery, may cause very 
severe haemorrhage. 

The blood poured out into the serous cavity is quickly absorbed 
by the lymphatics which communicate with the cavity, unless 
special morbid alterations of the membrane stand in the way. 
Blood which remains liquid is very speedily taken up, in part 
without much alteration, and in part after solution or decolori- 
sation of the red corpuscles. Coagula are less manageable, but 
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they too are ultiraatelj absorbed. Extravaaationa in the mem- 
brane itself or in the subserous tissue are dealt with in the manner 
described in Arts, 112^116. Aa the blood disintegrates, either 
before or after its complete absorption, urobiiinuria or haem<^lo- 
binuria is observed. 

Von BECKLiNaHAUBEN ( VinA. Arch. vol. 26) van the first to investigate 
with succees the procees of al«orption of foreign Bubatancoa (such as milk, 
tinted liquids, and blood) in tha abdominal uavity. PoNyiCK { Virah. Arch. 
voL 48) and Cordua (Peft. d. Jtaorp. von Bluttrgn»»en Berlin 1877) have made 
out curtain fiirtber details. The; injected fibrioous or delibrinated blood into 
the ttbdominal cavity, and found that the defibriuated blood was verji rapidly 
taken up, and that abuost without alt«ration. This observatioa hoa a practi- 
cal value, for it suggests the posBibilit; in the human subject of sucoeaafiil 
transfusion of delibrmat«d blood into the abdomen instead of into a blood- 
vessel. The blood-cells so aluMirbed survive when they reach tho circulating 
blood. 

Unchanged blood when injected into tlie abdominal cavity is much less 
readily absorbed, as clots form which become aggregated into considerable 
massee. These by their close contact with the serous membrane set up 
inflammation, are fixed down by osudations, and receive a covering of mi- 
gratory cells. Large formative cells with on abundant protoplasm then appear 
on the surface of the clot. The^ are develoned from the white blood-cells, 
and presently lead to the formation of new mirous tissue, while new vessels 
are produced by ofT-shoota from the vessels of the serous membrane. Meau- 
while the inner paHs of the clot are disintegrating and dissolt'iug. The red 
corpuBcles are changed to grains of pigment or are taken up by carrier-cells 
{Art. 68), or give up their colouring-matter which is deposited in the form of 
tilood-crystols, while the albuminous detritus is absorbed. 

Other matters capable of ahsorntion, such an recent dead tissue, and to 
some eiteut tissue hardened in alcohol, are dealt with in like manner. Bodies 
that cannot be absorbed are usually overlaid with Hbrous tissue and so fixed 
down. If they aro altogether insoluble and non-irritating (like glass) they 
may remain for long in the cavity without setting up any inflammation. 

350. Large accumulations of serous fluid in the body-cavities 
ore VL-ry frequent. The accumulation is described as ascitei, 
hydropeiicaxdlum, or hydrothorax, according as it occurs iu 
the abdominal, pericardial, or pleural cavity. The fluid is 
colourless or pale yellow, clear or opalescent, and sometimes 
after death it is found to be turbid &om the presence of shed 
epithelium. Sometimes too it contains a few delicate shreds of 
fibrin. If jaundice is present, the fluid may be bile-stained ; if 
haemorrhage has occiured it may be blood-stained. If any solution 
of continuity baa occurred iu the larger lymphatic vessels of the 
abdomen, the ascitic fluid may be rendered white and mllky- 
lookiug by the chyle which escapes (chylous ascites). 

The effused fluid is poor in formed elements. Occasioually flakes 
of shed epithelium are found, in the form of large nucleated granular 
cells, containing fat-globules or otherwise disintegrating. Lymphoid 
cells are scanty. Haemorrhagic efifusions contain blood-cells; chylous 
effusions contain lymphoid cells and fine granules and drops of oil. 
When a tumour exists in the cavity the effusion may contain 
tumour-cells, which are usually in a state oi' fatty or mucoid 



TH. XXXI.] EFFECTS DUE TO DISORDERS UF THE CIRCULATION, 127 

degonemtion. Highly fatty detritus if present in any (quantity 
may give the fluid the look and consistence of whey. 

We have already described the conditions under which fluid 
accumulates in the serous cavities (Arts. 23 — 25). The main 
cause of increased transudation from the vessels is obstruction 
of the venous outflow, aided by damaged or degenerate condi- 
tions of the vessel-walls. Ascites is most commonly due to uncom- 
pensated cardiac disease, pulmonary emphj^ema, or degenerative 
change in the kidneys. It is alao common in liver-msease by 
which any considerable extent of the portal territory is obstructed, 
and it often accompanies the development of abdominal tumours. 
According to Quincke {Deutsch. Arch. f. klin. Med. xxx) it may 
make its appearance in girls about the time of puberty without 
apparent cause, disappearing as soon as menstruation is established. 

The most immediate result of serous effusion i^ the displacement 
and compression of the organs it involves. This is very apparent 
in the case of the lungs, which may be thrust back against the 
spine by a large pleural effusion. The compression of the heart 
and abdominal viscera by effusion into their respective serous 
cavities is less marked, as the pericardium and peritoneum are 
capable of great distension. But even then ^serious impairment 
of the functions of the organs may *nsue. Extreme ascites presses 
up the diaphragm and impedes the breathing ; a great pericardial 
effusion may interfere with the action of the heart, chiefly by 
impeding the diastolic expansion. If effusion occur simulta,neously 
iu the several cavities the disturbance of the visceral functions may 
become very grave. 

The anatomical changes observable in the serous membranes 
in dropsical conditions are often very slight. They may be little 
more than result from the soaking of the serous and subserous 
tissue; or perhaps the veins may appear more or less dilated. 
After long- continued dropsy due to engorgement whitish thick- 
enings and fibrous adhesions make their appearance on the surface 
of the membrane. The former are chiefly due to alterations in the 
epithelial cells, which are more or less swollen, partially lifted from 
the fibrous basis-tissue, and in process of desquamation or fatty 
degeneration. Proliferous cells with an abundant protoplasm and 
two or more nuclei are also to be met with. The vascular engorge- 
ment thus induces catarrh with desquamation and multiplication 
of the epithelium (Fig. 142), The fibrous tissue is often largely 
infiltrated with leucocytes, and these may after a time proceed to 
develope into new fibrous tissue, producing diffuse circumscribed 
thickenings of the serous membrane, and adhesions of separate 
parte. 



(JHAPTER XXXII. 



INFLAMMATIONS OF SEROUS MEMBRANEa 

351, Inflammation of the seroui membranei is the most 
important of the affections to which they arc liable. Otir know- 
ledge of its nature and general course ia now full and complete. 
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We mentioned in Art. 95 that Cohnheim made hia fundamental 
observations on the pi-ocesa of inflammation by means of experi- 
ments on the mesentery of the frog. In the human subject the 
omentum is very well adapted for microscopical examination, and 
that even without any special treatment; but the inflammationB of 
the pericardium and pleura are also easily investigated. 

The first stage generally consists in the formation of an exuda- 
tion composed of Hood-eel Is (Fig. 140 e) and liquid; and this 
collects in the meshes of the tissue or on its surfa<^e, while the 
epithelium desquamates and disintegrates {/). Only when the 
inflammation is very slight does the epithelium remain intact, or 
proceed to multiply : when the irritation becomes at all intense 
and the exudation abundant, the epithelium perishes. 

Three chief forms of inflammation are distinguished according 
to the character of the exudation, namely the fibrinous, the 
sero-fibrinous, and the purulent. The fibrinous forms are often 
spoken of as adhesive or plastic, inasmuch as they generally 
lead to the formation of adhesions and false membranes between 
the serous surtiices, 

352. Fibiinoui and Mro-flbiinoui inflammations. In 
recent fibrinous inflammation the serous membrane is injected, 
and its surface turbid and dulled. The dullness appears especially 
when the surface is wiped ; and is essentially due to the deposit 
of a light greyish or yellowish film of fibrin. If the deposit be at 
all thick, it may conceal the redness of the injection. 

The first fibrinous deposits take the form of minute granular 
or reticulated masses. The epithelium lying between the little 
masses is often intact, but it may begin to be shed. In the more 
intense inflammations the epithelium may be changed into a 
homogeneous or granular and generally denucleated membrane, 
that 18 to say it imdcrgoes coagulative necrosis. Such fibrinous 
deposits may be imaccompaniea by any large amount of liquid 
exudation. What there is present is rendered turbid by sned 
epithelium and migrated leucocytes. An inflammation of this 
kmd is ofteu referred f<} as a 'dry' inflammation (dry pleurisy, 
pericarditis, or peritonitis). It frequently results in adhesions of 
the serous surfaces. 

When the exudation is more abundant, liquid is poured out 
and accumulates in the cavities. The pericardium or pleura 
becomes notably distended at the expense of the lungs. In the 
abdomen the liquid gathers first in the dependent parts ; but as 
the effusion increases the organs may be compressed, and the 
abdominal wall greatly distended. 

The proportion of cells and fibrin in the effusion varies greatly. 

When cells are abundant, the liquid is highly turbid ; if red 

corpuscles have escaped from the vesseb the liquid will be more 

or less reddened, and petechiae nmy be observed on the surface 

8. P. A. 9 
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of the serous membrane (haemorrhage inflammation). The 
fibriii foniis threads and cunlj flakea, which are translucent and 

S'ellowish, or opaque and whitish, according to the proportion of 
eucocytes they enclose. When very abundant the fibrin is pre- 
cipitated on the surface of the inflamed membrane and foniut a thick 
adherent layer. The surface of the layer is usually rough and 
occasionally even villous in appearance, as in the case of the heart 
{cor villoaum), or it may take the foi-m of reticulated or lattice-like 
prominences recalling the look of the reticular stomach of a 
ruminant. When the amount of liquid effused is small and the 
fibrin abundant, thick fUae membranei are formed between the 
visceral and parietal layers of the serous membrane. 

The extent of the inflammation varies much in different cases. 
In one case only a single patch of the pericardium may be inflamed, 
aud in another the whole surface of a lung. 

When the exudation has reached a certain point the inflam- 
matory process ceases and, unless new irritation sets up new in- 
flammation, the process of repair begins. This primarily consists 
iu the absorption of the effusion ; but it is generally associated 
with the formation of new fibrous tissue. 

The liquid portions are of coiirse the most easily absorbed ; 
but the quickness with which this is effected is not always the 
same. If the blood-vessels and lymphatics readily resume their 
functions, the lymphatic channels and stomata being again opened 
up, the effusion may very speedily disappear. If the mouths of the 
lymphatics remain closed, the absorption may be very slow indeed. 

Fibrin is less readdy absorbed ; but it is ultimately made more 
easy of absorption by disintegration and solution. Now and 
again residues remain unabsorbed, and these usually become calci- 
fied. The presence of fibrinous masses which act as dead or foreign 
bodies and set up renewed inflammation may bring about the 
development of inflammatory fibrous tissue. From four to six days 
after the beginning of a fibrinous pleurisy or pericarditis small 
new-formed vesseb can be seen passing from the connective tissue of 
the serous membrane into the fibrinous masses which overlie it; 
they are made verj' apparent if the fibrinous covering is gently 
peeled off. This is a sign that tissue -formation has begun. In the 
deeper layers of the fibrinous membrane (Fig. 141) formative cells 
(/) can already be aeon, and these are the builders of the future 
fibrous tissue. 

The epicardial tissue («) is beset with a multitude of leucocytes 
(d), the blood-vessels (c) are crammed with blood, the lymphatics 
(e) with cells and granular coagula. Leucocytes are aggregated in 
the meshes of the fibrinous membrane, and from them are de- 
veloping formative cells (/), distinguished by their large transparent 
vesicular nuclei and their granular protoplasm. They are of various 
shapes, and form comiexions with the epicardial tissue and with 
each other. Fibrous tissue U ultimately developed from their 
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protoplasm, and new vessels very soon arise between them as off- 
shoota from the epicartiial vessels. As the fibrous tissue is gradually 
elaborated the fibrin disappears. 




Fia. 141. ASHBHITI PMHtCABSITIH. 

(Seetitm through the pericaTdiam and merlging falie membrane: x luO) 

Ijinphatio fillud with uellii and xuiall 



a epioHrdial or visoemi pericardium 

h ttbrinoDs false membrane 

e distouded blood-veaael 

d lencoejtes infiltntuig the tiBSUeB 



graDtUar coagula 
/ formative cella withiii tbu fal^c 
membrane, derived from mij^ied 
leucocftea 

The consequences of the growth of the new tissue are various. 
It' the amount of it is small, it may simply give rise to a slight 
thickening of the serous membrane taking the form of a more or 
less sharply defined lustrous white spot, spoken of as a callosity or 
mllk-ipot. If the new tissue is more abundant, it may take the 
form of thick almost cartilaginous plaques or patches, or of diffused 
tendinous or scar-like thickenings. 

353. Plastic peiicardltlB. Plastic iuHammation of the 
pericardium is usually an independent affection, but it may be 
associated with endocarditis and myocarditis, or be the re^^ult of 
pleuritic or mediastinal inflammation. 

Slight and localised pericarditis very often gives rise to the 
formation of the milk -spots just referred to ; they may occur in 
considerable numbers and vary from a few millimetres to some 
centimetres in diameter. Sometimes the greater part or the 
whole of the pericardium may be covered with similar white 
thickenings. 

The heart itself may be either free, or involved in adhesions ; 
and these latter may consist of a few thread-like bands stretching 
from the visceral to the parietal layers, or they may extend over 
the entire surface, binding the heart everywhere to the parietal 
Uyer (amcretio pericardii). Sometimes the adhesions are bH*'*'" 
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and eafiilj broken down ; in uther cases thoy are not to be Beparated 
without tearing the heart-wall. If the exudation has been highly 
fibriuoua, fragments of unabaorbed fibrin may lie for long between 
the two surfaces, and may ultimately become calcilied. A like 
change occasionally involves the new tisane itself, and thus the 
heart may come to be surrounded with a carapaoe of calcareous 
plates. Pericardial adhesions are a common cause of cardiac 
hypertrophy (Art. 279), 

FlaoUc pleurisy occurs as au independent affection, and also 
as an accompaniment of various pulmonary inflammations. Slight 
attacks give rise to a moderate amount of pleural thickening, and 
to the lormation of delicate adhesions. After long-continued or 
often-repeated inflammation very dense and extensive false mem- 
branes maybe formed,and the resulting adhesions may be extremely 
firm and tough (see the Chapters on pulmonary affections). The 
absorption of the effusion is often slow, especially when it becomes 
condensed to a cheesy consistence. In this case it may become 
calcified, as may also the new-formed fibrous tissue in the adhesions. 

Flaotlc peritonitis likewise occurs independently, and also as 
a secondary result of various inflammatory affections of the abdomin- 
al viscera. In the latter case it is usually localised to the neigh- 
bourhood of the affected organ, such as the liver, spleen, ovary, 
stomach, etc. Simple thickening of the peritoneum is a less common 
result ; but it does occur, especially in connexion with the spleen 
(see Art. 321]. Adhesions are usually formed, and are slight or 
dense according to the duration of the inflammation. Delicate 
(also membranes are very apt to be the seat of haemorrhage 
(haemorrbagic peritonitis). 

In general peritonitis, which is primary and chronic, very 
considerable thickenings of the membrane may be produced. They 
may be diffuse or localised, and are sometimes scar-like or even 
cartilaginous in density. The mesentery when so thickened usually 
contracts; the omentum may shrink into a kind of roughly-twisted 
rope (peritonitis deformans]. The various organs are extensively 
adherent, the loops of the intestines being sometimes glued into a 
single mass, while the liver and spleen may be completely enclosed 
in adhesions. The effiised liquid may be scanty or abundant, and 
the proportions of albumen and of cells it contains vary with the 
stage and intensity of the inflammation, 

The peritoneal inflammation here described occurs chiefly as a 
result of intense engorgement of the abdominal vessels, such as 
follows upon valvular disease of the heart or hepatic disease: and it 
may be accompanied by an abundant dropsical or ascitic effiision. 

354. Purulent Inflammation of the serous membranes is 
either primary, or developed from an originally sero-fibrinous 
inflammation by an increase in the inflammatory migration of 
blood-cells. No sharp line can be drawn between sero-fibrinous 
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and punilent inflammation ; for various intermediate or fibrino- 
purulent varieties occur in which the exudation is pus-like, while 
at the same time it contains soft white cellular flakes and curds 
of fibrin. The organs are in such cases covered with a film of 
purulent fibrin, and may be cemented together by it. 

The exudation sometimes becomes putrid, that is to say it 
becomes discoloured and foul-smelling. This is most apt to occur 
in abdominal inflammation, depending on septic processes in the 
uterus or its appendages, or on the escape of faecal matters from 
the intestine. The putrid exudation contains multitudes of mi- 
crococci, single or in chapleta, and occasionally microbacteria. 

In all recent inflammations whether fibrino-purulent, purulent, 
or putrid, the membrane ia intensely injected, its connective tissue 
infiltrated with leucocytes, and its epithelium destroyed. The pus- 
corpuscles of the exudation rapidly become fatty and break down. 
Purulent eflTusions are much less readily absorbed than serous 
effusions. Death often intervenes while the inflammation is at its 
height. In favourable circumstances the absorption may be com- 
plete; but usually the liquid parts only are removed, while the 
fatty disintegrated pus-corpuscles become condensed to a caseous 
mass which long lies unabsorbed, and may ultimately become 
calcareous. As the presence of the pus keeps up the inflammatory 
process granulations and fibrous tissue may at length be developed, 
producing fibrous bands and adhesions of great extent, 

Thus the pleura, where it is in contact with a circumscribed 
purulent effusion (empyema), becomes covered with granulations 
and in time thickens into a dense tough fibrous membrane. If the 
pus is absorbed or removed by operation the thickened layers of 
the pleura grow together into a stout cicatricial adhesion. General 
purulent peritonitis and purulent pericarditis usually end fatally 
while the mflammation is still at its height. 



a 



IJHAPTER XXXIIJ. 



TUBERCULOSIS OF SEROUS MEMBRANES. 



355. Tuberculosis attacks the serous membranes in three 
distinct ways. It may be a local nianilestation of general miliary 
tuberculosis ; or the tuberculous infection may be conveyed to the 
aerous membrane from some contiguous focus of tubercle in one of 
the organs ; or it may be primary, that ia to say no other primary 
focua of infection may be diacoverable. 

Three forms may be distinguished according to their anatomical 
characters. In the first the tubercles appear without inducing any 
general inflammation ; this is chiefly the case in miliary tuber- 
culosis. In the second the eruption of tubercles is accompanied 
with extensive inflammatory changes and with effusion of liquid. 
In the third the inflammatory changea come to the front, the 
tubercles being everywhere as it wore embedded in inflamed or 
new-formed inflammatory tissue. There are however no sharp 
lines to be drawn between the three forms, which often pass one 
into the other. 

356. The eruption of grey tubercles in general miliary tuber- 
culosis, unaccompanied by difi'used inflammation, is most commonly 
observed in the pleura and peritoneum ; it is rare in the pericardium. 
The grey nodules consist of aggregations of small leucocytes 
surrounding the small vessels (Art. 123). The epithelial cells may 
long remain unchanged, but they are ultimately shed and disappear. 

Eniptiona of miliary tubercles accompanied by moderate in- 
flammatory action are met with chiefly in cases ivhere the serous 
membrane ia infected from a contiguous focus of disease, such as a 
tuberculous kTuphatic gland, a carious vertebra, a phthisical lung, 
or a tuberculous ulcer of the intestine. Cases occur in which no 
Buch starting-point can be made out, and in these we are obliged 
to consider that the affection is primary in the serous membrane : 
the peritoneum is by far the commonest seat. 
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The tuberculous eruption is sometimea local, for instance it 
may be confined to the true pelvis, to the neighbourhood of the 
spleen, or to a single spot of the pleura or pericardium ; or it may 
extend over an entire membrane or over more than one, as for 
example over pleura and peritoneum simultaneously. In the 
latter case there is usually some fluid effusion, and sometimes it is 
staiDed with blood. The number of tubercles may be quite small, 
or so great that the surface of the membrane feels fiuely granular. 
The tissue around the tubercles is injected and often beset with 
nonute haemorrhagic patches. Post mortem these latter may have 
a slaty grey look from the formation in them of ferrous sulphide 
(Art. 68), or they may be brown or blaek from other alterations iu 
the blood-pigment If the affection last-s any time the membrane 
is usually thickened, and the mesentery and omentum become 
contractai and deformed. Surrounding the tubercles zones of 
highly- vascular delicate scmi-traaslucent fibrous tissue are often 
developed. 




I^B epithelioid colls 
I- s lymphoid celU 

Corresponding to the obvious appearances just described we 
always find on examination that the neighbouring tissue is more or 
less extensively infiltrated with culls. The epithelium is generally 
in process of proliferation and catarrhal desquamation (Fig. 142 d). 
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The tubercles consist of close-aet masses of cells (a), amid which it 
is seldom easy to distinguish the ordinary tubercle-elements from 
the products of epitheli^ proliferation. 

357. In the third form of tuberculosis, referred to for dis- 
tinction's sake as adheilve tuberculoiu inflanunation, the 
extensive inflammatory changes form the chief character. As in 
pther adhesive or plastic inflammations, abundance of young trans- 
lucent cellular connective tissue is developed and forms false 
membranes and adhesions between the different parts. Grey or 
yellow nodules are scattered through the new-formed tissue, and 
very often there are also yellowish cheesy foci embedded in it or 
involving the sero-fibrinous films covering the organs. 

Tuberculous peiicanUtls commonly results in complete 
adhesion of the layers of the pericardium, though cases abo occur 
in which a certain amount of liquid, cellular, or fibrinous exudation 
persists in the cavity of the sac. The new-formed tissue of the 
adhesions consists of delicate greyish-red granulations interspersed 
with dense fibrous bands, and contains grey or yellowish discrete 
tubercles as well as larger continuous caseous masses. 

Tuberculous pleurisy is most frequently met with in con- 
nexion with tuberculous disease of the lungs. Here too the 
tubercles are seated either in the young vascular connective tissue 
or in the dense fibrous cicatrices which are formed. A certain 
amount of sero-fibrinoua effusion is usually present; while the 
larger diffuse caseous masses are rarely seen. 

Tuberculous peritonitis h characterised by an abundant 
development of fibrous tissue, which forms adhesions and false 
membranes around and between the abdominal viscera. The 
omentum and mesentery are always more or less thickened ; the 
former is often transformed into a thick hard nodulated mass, or 
a mere distorted rope crossing the cavity of the abdomen. The 
new-formed fibrous tissue, and the thickened and infiltrated serous 
membrane itself, are beset with tubercles and caseous patches in 
varying numbers. There may or may not be a liquid emision. 




TtTMOURS AND PARASITES OF SEROCS MEMBRANES. 

358. Primary neoplamu are not ofUn met witb in the 

serous membranes. Some of them belong to the opitheiial, and 
some to the connective -tissue class. Of the former the most 
interesting are ths tumours Iiitherto described as endothelial 
cancera (Wagner, Schulz. Birch-Hirschfeld, Nkelsen), They 
affect the pleura, and leas often the peritoneum, and generally 
take the form of multiple flattened nodular growths, white in 
colour, and either isolated or connected by neoplastic bands, the 
intervening serous membrane being more or less thickened. A 
certain amount of .lerous or sero-fibrinous effusion ia usually 
present. The growths give rise to metaataaes ; and in the case of 
the pleura these secondary growths chiefly affect the peribronchial 
fibrous tissue, the bronchial glanda, and the muscles of the thorax. 

The tumour is characterised by the presence in it of nests and 
clusters of epithelial cells (Wagneb, Scuulz, Nkelsbn) which at 
the periphery of the growth have often a columnar appearance. 
The nests and clusters He in a dense fibroua stroma, and follow 
exactly the course of the lymphatic vessels. They are usually said 
to arise from the multiplication of the endothelial cells of the 
lymphatics, but this appears to be very doubtful. As it can be 
shown that the surface epithelium of the serous membrane ia in a 
state of active proliferation (Neelsen), and gives rise at least to 
some of the columnar elements of the growth, it is more natural to 
refer the development of the neoplasm generally to the prolifera- 
tion of the epithelium of the primitive body-cavity (Art 348), and 
thus to reckon it as a genuine carcinoma. 

Fibroma and myxoma are the commonest of the connective- 
tissue tumonrs, but even they are rare ; sarcoma is very rare. 
WaldeyER has described a single case of plexiform angiosarcoma 
of the peritoneum. 

Tumours of the subserous tissue are more common, especially 
Sbroma, lipoma, and sarcoma. Tumours of the mediastinal tissue 
are comparatively common, and may reach a veiy great size. 
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Secondary growtlu are much more frequent than primary 
ones. Cancers of the peritoneum follow from primary growths in 
the abdominal viscera ; cancers of the pleura from growths in the 
mamma or thyroid gland. Cancer of the oesophagus and stomach 
may affect the pericardium hy direct extension, or hy giving rise to 
metastatic uoduloa. 

Metastases generally take the form of definite nodes or nodules. 
In the pleura they lie chiefly along the course of the pleural and 
siibpleura! lymphatics. According ta the texture of the parent 
growth, they are soft and white or medullary, hard and scirrhous, 
or occasionally brown or black, that is to say melanotic. The 
surrounding tissue may be but slightly affected, or it may be 
thickened, hyperplastic, indurated, and full of new vessels. When 
the nodes lie thick together the affected region (such as the 
omentum) may be changed into a thick dense tuberous mass. 

Less frequently the growth is indetiuite or diffuse. This is the 
case however with colloid cancer of the intestine or ovary, which 
may attack the peritoneum by direct extension and fill the entire 
abdominal cavity with gelatinous masses. 

Dermoid and teratoid tumoun (foetal inclusions) are com- 
paratively rare in the peritoneal region. The former are chiefly 
met with in women, and are seated in the ovary or its neighbour- 
hood. Foetal inclusions (Art. 13) may occur in various sites, and 
take the form of cysts adhering to the surrounding organs and 
containing foetal rudiments. 

Serous cyiti are generally found in connexion with the female 
generative organs. Occasionally cysts of various sizes occur in 
other parte of the abdomen, but their mode of origin is not yet 
sufficiently known. They contain a highly albuminous liquid, 
which is sometimes viscid and mucous in consistence. 

Of the animal parasites the echinococcus is of some im- 
portance. It may form hydatid cysts of considerable size in the 
serous cavities, and the cysts are often adherent to the surrounding 
parts. Cysticerci are occasionally met with, but they seldom give 
rise to any notable disturbance. Sometimes intestmal parasites, 
such as round-worms, escape into the peritoneal cavity either 
through some pre-existing wound of the intestine or by direct 
pcuetration. The consequence is usually a purulent or putrid 
peritonitis. 

Embiyos of TWcAtna pass from the intestine into the peritoneal 
cavity ; they do not however remun there, but pass on into the 
muscles, 

RefBrenoes on oanoer of the serous oaviUeB: — Waoiisr, Areh. d. H«Uk. xi; 
R, SCHDLZ, ibid, xvri; BlBCH-HlRscHFELr, Path, Anat.; Chdbch, Tram. 
Pack. Soc. 1870; Bosthobm, DeiUtcli. Arckf. Hin. Med. Xxlx; Bohme, Tire/f. 
Ar<A. vol. SI; NEEIiiEN, DeuUdi. Arch. f. klin. Med., xsxi; CI. DK Massy, 
Ooa. dfi MSintaux 1867 ; Uboss, FAUad. Med. Time* 18T8 ; HuBi, Wien. vttd. 
Wodu 52, I8TU1 Tbikkfeldkh, Allot d. path. Uittoloffie Pkte xxu. 



SECTION V. 



THE SKIN. 



CHAPTER XXXV. 



INTRODUCTOEY. 



359, The sUn ia a somewhat complex structure, which fultils 
not merely the passive office of covering and protecting the 
organism, but also certain active functions of an important kind. 
It serves as an organ of touch, as a regulator of the twdy-tempera- 
ture, as a secretory organ with a definite secretion, and as an 
excreting and absorbing organ subserving among other purposes 
the adjustment of the gaseous constituents of the tissues. In 
accordance with the nature of its physiological functions it ia in 
close relation both with the tissues and with the outer world. No 
other organ in the body has so many different tasks to perform, 
and none is so consta,ntly exposed to extraneous influences. 

Its close relations with the rest of the body and with the outer 
world account sufficiently for the fact that it is especially liable to 
disease and injury. The mechanical, thermal, and chemical in- 
fluences to which it is perpetually exposed often induce in it 
morbid changes, chiefly of the inflammatory kind ; while vegetable 
and animal parasites settle in it and affect it injuriously in various 
ways. The disorders which are induced by the direct action of 
injurious agents are classed as idiopathic ikln- diseases. 

In hke manner the skin may be affected by morbid influences 
from within, arising from changes in the blood or the juices, or 
indirectly from disorders of the heart, liver, kidneys, genital organs, 
nervous system, etc. Disorders which appear as the manifestation 
or the result of a primary disor<ior having its chief seat elsewhere 
are classed as armptotnatic skln-dlseases. 

In view of the endless variety of injurious agencies by which 
the skin may be affected, it is plain that no good end can be 
served by treating the pathology of the skin on purely aetiological 
Hues. Moreover, the fact that the same injury may give rise in 
different individuals to very different affections, and that conversely 
different injuries may produce the same ultimate effect, affonla 
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another reason against the classification of skin-diseases according 
to their causes alone. 

In the following chapters we shall classify the diseases of the 
skin in the main according to the histological cliangoa which they 
involve. Aetiology wilt be appealed to as a subsidiary principle 
of classification in affections where (as in parasitic disease) the 
exciting cause either is itself amenable to microscopical investiga- 
tion, or always induces the same specific testuxal changa The 
histological mode of classification cannot of eourae be always 
carried out with perfect atrictness. The above-mentioned fact— 
that the same morbid change may be produced in various ways and 
may thus appear as a stage in various distinct morbid processes — 
obliges us now and then to have regard to the genera! clinical 
course of a disease as well as to its histology. And as in the case 
of the akin we can follow without difficulty the evolution and 
progress of the morbid processes, and so ascertain that the same 
phase of textural change is not always associated with the same 
disease (as indicated by its clinical course), we are constrained to 
modify somewhat the subdivision of the subject which mere patho- 
logical anatomy would suggest. 

References to tbe moat receiit works on the subject : — Kaposi, Folk, timd 
Therapie d. Hauttraiii-hetiea Vieuin and Leipdg 1680 ; Eebra mid Kaposi, 
On Disaue* of the ikin (New Syd. Soc.) LK>ndoo 1866—1880; Nrumann, 
Text-boot of Am dueawt (trails, by Pui.lar) London 1871 and Ldijhuch <l. 
llautiraniheiten Vienna 1880; Bkrrbnd, Lehrb. d. Uavikrankhekfn Borliu 
1883 ; DuHRisQ, Diteaaet of the iHh Philadelphia 1882 ; Vierte(jaArtie/irift 
f. Derm. u. Si/ji/ulU l— vill. 




DISORDERS OF CIRCULATION. 



360. The activity of the circulation in the skin varies ^atly 
even under physiological couditiona, ami its pathological variations 
are equally remarkable. Hyperaemla of the skin may be diffuse 
or circumscribed, and gives rise to a redness that disappears uudur 
the pressure of the finKer. The tint varies from pale rosy-red to 
dark blood-red or the hvid purple of cyanosis. The congestion or 
engoi^ement of the vessels is limited almost entirely to the upper 
layers of the corium and especially the papillary layer. The 
hyperaemia may be active or passive. Active hyperaemia depends 
upon local injury (and is therefore idiopathic), or upon vaso-motor 
influences (and therefore syinptomatic). Spots of hj-peraemia 
when small constitute roieola, when large and diffuse erythema. 
Sometimes the hyperaemic parts are also notably swollen ami the 
tissues saturated with transuded liquid ; this is the case iu iiiHaiii- 
matory oedema {Art. 21). When the hj7)eraemia persists for a 
time the epidermis is loosened and shed, and we have desquamation. 
And after the hyperaemia has disappeared, especially if it has 
lasted any time or has frecjuently recurred, a certain amount of 
pigmentary discoloration remains, due to the transformation of the 
extravasated red corpuscles into pigment After death simple 
hyperaemia usually leaves no trace on the skin, Engorgement or 
passive hyperaemia generally gives rise to ill-defined Diuish-red 
blotches. A small spot is called a Uvor or livedo, a more diffuse 
lividity constitutes <^an<wls. 

Anaemia of the skin is manifested by its abnormal paleness, 
and may be local or general. It may be due either to direct 
external influences, or to stimulation of the vaao- constrictor nerves. 

Oedema of the skin, that is to say saturation of it with serous 
liquid, is due either to engorgement of the veins or lymphatics, or 
to increased permeability of the walls of the vessels. Oedematous 
skin is thick and puffy, and liquid runs from it when it is cut ; in 
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extreme cases the epidermiB rises in blisters or blebs (Art. 370) 
from the papillary layer. 

Autive hy|>ernemia la not alwnyH easy to distinguish from ittflaminatioii, 
into which it often jiaasea as a seciond stage. The erythematous affeotious 
(auch aa tliose due to mechanical injury, to heat, etc and those occurring 
Hymptomatically in connexion with dentition, dyHpepsia, etc) arc uaually 
accom^muied by a certain amount of inflammatory ezuaation. 

Aea9 rOBacea is choroctoriaed b;^ bright-red apot^^, nodules, and tuberosities 
coutaiiiing dilated blood-vessels, which developu slowly over the surface of the 
uoae luid cheeks. Itt growth is due to long-continued distension of the 
cutaneous vessels, sometimes associated with enlargement of the sebaoeoiui 
glands. 

361. Recent haemorrhage! in the akin give rise to red 
stains which do not disappear whoa pressed with the finger. 
When they form small irregular specks they are called petechloe, 
lai^er elongated or ramified streaks arc called vlblces, and still 
larger irregularly-shaped stains are called ecchymoses. When 
the haemorrhage gives rise to a nodular or papular irregularity 
of the skia, it is called Uchen haemoirhaglca or purpura 
papulosa ; when the extravasated blood ia collected into a tumour 
• ir I'uiscil patch it is described- as an ecchjrtnoma or haematoma ; 
wlun it raises the epidermis into a large vesicle or bleb it is a 
haemorrhaglc bulla or blood -blister. 

The seat of haemorrhage variea ; usually it is in the corium 
and papillary layer, and thence the extravasated blood passes up 
under the epidermis and either raises it from the underlying layers 
or penetrates among its cells. If the blood gains entnmcc to the 
sweat-glands and escapes through their ducts, we have haemat- 
idroaii or bloody sweat. 

The changes passed through by the colouring-matter of ex- 
travasated blood (Art. 68) may be followed with the naked eye in 
the case of cntaneous haemorrhages. The bright red of recent 
blood passes through bluish-red and yellowish-green into brown. 
After a time the discoloration disappears as the pigment is 
absorbed, and the altered blood which has penetrated between 
the epidermal cells comes to the surface and is shed with them. 

Cutaneous haemorrhages are distinguished into idiopathic and 
symptomatic. Spontaneous haemorrhages are grouped together 
under the general name of porpura. 

The sjioutaiieoua or purpuric haemorrhagee are aj'inptonis or consequences 
of certain affectioDis, some of which are at present ill-underatood. The hne- 
morrhage8 which accompany some forms of small-pox (variola haemorrhogica or 
jmrpara Tarlolosa) ma^ become very serious indeed. The^ begin as small 
irregular specks, which m a few hours expand and coalesce into great blood- 
stained patches. Plague, bites of serpents, septicaemia, scarlatina, endocarditis, 
and other infective and toxnemic condttious are ofteu accompanied by cutaitcoiis 
haemorrhages in the form of i)et«chial or livid spota, due t« changes in the 
blood or in the vessel-wall, or occasionally to emt>oiic lodgements of bacteria 
in the arteriolea of the slda. 

Purpura (pohoais) rhenmatlca is a iicculiar afibction which sets in with 
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pains in the knees and ankles, generally accompanied by slight fever; 
presently large and small ecchymoses appear in tne neighbourhood of the 
knees ; the exciting cause is unknown. We know as little of the cause of 
purpura simplex and of purpura ha^norrhagica {morbus maculosus Werl- 
no^i), diseases in which^ along with fever and loss of strength, haemorrhages 
or tne skin appear in various parts of the bodv. In the latter affection, 
which is occasionally fatal, the ecchymoses may be as large as the hand or 
lai^r, and copious bleeding from the mouth, nose, pharynx, and mucous 
membranes generally, may ensue. 

The haemorrhages in scurvv or irarpura scorbutica are usually very 
grave, and take place not merely into the skin but into the subcutaneous 
tissues and gums. The affection is nearly always attributable to insufficient 
or improper food. 

The lower limbs of aged patients are sometimes covered with circumscribed 
Detechiae (purpura seimis; depending on atheroma of tflk arteries and the 
oisturbances of circulation to wnich it gives rise. Wv 

S. Mackenzie, in a paper On the nature of purpwra in the Brit. Med. 
Jowm, 2, 1B83, discusses the present state of our knowledge regarding it, and 
gives full references to previous works. In a case of purpura haemorrhagica 
observed by Russell, Watson Cheyne {ibid.) found the ruptured capillaries 
crammed with colonies of bacilli. 
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CHAPTER XXX Vn. 



DISCOLORATION AND ATROPHY OF THE SKm.l 



362. Dlacolorations of the Bkin may be ditiitse or circum- 
scribed They are due either to an increase of the natural pigment 
of the rete and corium (pigmentation proper), or to the deposit 
of abnormal pigment derived either from without or from some 
intrinsic source such as extravasated blood (dyschromatosis or 
staining). 

Certain abnormal plgmentatioiu are congenital ancj take the 
form of brown or black spots of various size. They are called 
naevi pl^mentosl or moles : naevtis spUus is soit and smooth ; 
naevus vefrttcosiis is rough and warty; naetms pUosiis is hairy 
(Art 398). 

Acquired pigmentations are described generally as chloasmata 
and are either idiopathic or symptomatic. Freckles anil aun-apots 
(lentlglnes and ephelldei) are examples of the former; they 
are brownish or yellowish irregular specks from the size of a pin's 
head to that of a pea. Sun-spots occur chiefly on the face in 
young people and disappear with advancing years. True or ' cold ' 
freckles have no favourite seat and persist during life (Art 398). 

Pigmentation is often a result of frequently recurring hyper- 
aemia and intiammation, such for instance aa are produced by 
excessive scratching (traumatic chloasma), or long-continued ex- 
posure to the sun (sun-bum). 

Disorders of the viscera, and especially of the uterine system in 
women (uterine chloauna), may be foUovred by discoloration of 
the skin ; and the skin of marasmic patients is often remarkably 
pigmented. 

Addison's disease is an obscure affection in which the skin 
assumes a brown or bronze like hue (cutis aenea), and the patient 
falls into grave cachexia. The bronzing of the skin is said to he 
connected with the changes in the suprarenal bodies often observed 
in the disease ; but it may be present when the suprarenals are 
healthy (see BnEGKR, Die Nebennteren Berlin 1883). 
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In these affections the pigment is met with partly in the 
deepest layers of the rete mncosum, and partly in the corium. It 
takes the form of brown or yellow granules, but sometimes the 
cells are uniformly stained. 

The dyRchromatoses are to be distinguished from true pig- 
mentations ; they are due to staining of the corium with various 
colouring-matters derived from the body itself or from without. 
Icterus or jaundice is one example, the skin being stained with 
bile ; argyna or silver-staining due to the long-continued modicinal 
use of salts of silver, and tatooing, are others. In Jaundice the 
skin may be of any shade from lemon-yellow to dusky yellow or 
green : in argyrla it may vary from slate-colour to brown, the 
dark granules of reduced silver lying chiefly in the cutis. In 
tatooing the skin is pricked with needles til! it bleeds, and 
colouring-matter, such as charcoal, gunpowder, cinnabar, Prussian 
blue, or indigo, is then rubbed in ; a certain amount of the 
granular insoluble pigment is retained and remains in the cutis. 

363. Simple atrophr imphes a loss of substance in the several 
constituents of the skin, generally associated with some change of 
their structure. It may be localised or general, secondary or 
primary. 

In the physiological retrogression of old age or senile atrophy, 
certain textural changes take place in the skin which may occa- 
sionally become very highly marked. The skin becomes thinner, 
owing to the alteration of the papillary layer; in some spots 
where they are normally small the papillae may disappear entirely. 
The fibrous bundles of the corium become scanty, and often look 
turbid or granular in texture, the grannies not disappearing in 
preparations put up in Canada balsam. The structure of the 
fibrous bundles may be vLsible or obscured ; the latter eflfect being 
due to a kind of hyaline degeneration by which the bundles take on 
a swollen glassy look, not unlike that of solidified jelly (Neumann). 
The vessels of the skin are here and there obliterated, so that in 
injected preparations the meshes of the capillary network appear 
abnormally wide. Deposits of pigment in the form of yellowish- 
brown or dark-brown granules are often observed, and these lie 
either in the cells of the rete or around the vessels of the cutis, 

364. The changes in the cutis are accompanied by corre- 
sponding changes in the epidermis. The softer strata become 
thinned out, so that the homy layer is separated from the papillae 
only by a few layers of cells. The horny layer is dry and brittle, 
and often scaly or branny (pltrrlaBls tabescentlum). Here aud 
there aggregations of the epidermic scales take place, forming 
whitish patcnes of various sizes. 

The hairs fall out aud are not renewed, the hair-follicles being 
either empty or producing only a kind of down, Several downy 
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hairs may spring out of one follicle, being developed from a single 
papilla aucceasively, or from several papillae seated in secondary 
saccules within the chief follicla The follicles may be shrunken 
and atrophied (Fig. 1*3 b) or distended with accumulations of 
epidermal cells mixed with small hairs (c) ; in many of them the 
papilla disappears altogether. The shrunken follicles are cylindrical 
or conical, or distorted and sacculated. It often seems as if the 
root-sheath were attempting to bulge here and there into new 
follictea. When the follicle is much shortened it simply looks like 
the duct, of a sebaceous gland. The follicles are hardly ever entirely 
destroyed (Neumann); even when the root-sheath disappears the 
pit or sacculation remains, and is often crammed with comified 
epidermal cells. 
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A certain number of the sebaceous glands disappear from the 
denuded atrophic patches ; others are stunted and shrunken ; and 
others again are distended with retained secretion intu cj-sts 
(Fig. 143 d) which may grow to some size (milium or grutam) ; 
they occur chiefly in places which have been covered with hW, 
such as the scalp. 

The sweat-glands are not perceptibly altered. 

Localised atrophies of the etdn in the fbrm of whitish streaks and mtobee 
are frequeutiy obaerved in persous of niatare age over the buttocKS, the 
trochanters, the anterior niitrgiu of the pelvis, the knees, etc. Women wlio 
have been pregnant uHunlly have shining white streaks (Hneae olbicanteB) 
on the surface of the abjomcn, and sometimes on the thighs and buttocks. 
Aooording to Lasgeb {Anzeiger d. Getall, d. AerUe in Wien May 1879, Lond. 
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Med, Record 1380) in such streaks the Abrous bundles of the cutis are 
stretched but not ruptured and the papillae are more or lens obliterated. 
The white colour is due not so much to the thinning of the skin as to the 
parallel arrangement of the fibrous bundles. The white patches which follow 
upon anasarca are of a like nature. 

Cutaneous atrophiee may be produced by pressure, either from within 
as when tumours force their waj' through, or from without an when oalloua 
parts press or rub upon other parts. Chronic inflammations and certain 
neuroses also lead to cutaneous atrophy, which has the same general charactere 
an that described in the text. 

Xerodemia or [larchment-skin is a peculiar affection described by Hbbra 
and Kaposi {Dueate* of Cfie tiin in) which occurs in two main forms. In 
one the skin is dotted over with smooth spots of yellowish-brown, red, and 
white ; the eiiidermis is thin dry and parebment-like, being either smooth or 
furrowed ana wrinklcil ; the cutis is thin and tishtlv stretched, shrunken, 
and devoid of fat ; the affection is met with cliieny in children, and is 
progreeaive. In the other form, which is stationary, the skin is white and 
tense ; and the epidermis is thin and shiny and comes off in glistening scales. 

36a. Atrophy of the cutaneous pigment (aohroma or leuko- 
pattaia) may be a congenital or an acquired affection. When 
congenital it is described as albinism ; when acquired aa vitiligo or 
leu&xlej'ma acqutsitum. General or universal albinlHin consists in 
congenital absence of all the normal pigment of the body. Albinoes 
have a milk-white or pinkish skin ; their hair is yellowiah-white 
and sDky, the iris and choroid are uncoloured, and therefore show 
the red tint of the blood they cootain. Albinism is not very 
common among Europeans, but it is common enough among 
negroes. Partial albmism also is often seen in negroes ; they 
have one or more patches of white on the body, but the eyes are 
not devoid of pigment. 

VitUig'o sometimes appears without any discoverable cause. 
Some cases seem to be connected with certain changes in the 
cutaneous nerve-s (Leloib, Arch, de physiol. 1881). It takes the 
form of whit*i or pnikish patches surrounded by a zone of increased 
pigmentation. Occasionally by the growth and coalescence of new 
patches the affection may extend over a considerable extent of the 

White spots may follow upon inflammatory affections of the 
skin, such as boila, lupus, syphilitic eruptions, leprous growths, etc. 

Atrophy of the pigment of the hair (canltlei or poliosis) is a 
physiological phenomenon when it occurs in advanced age. The 
pigment-granules in the cortical substance of the hair diminish in 
number ; but this is because the formation of pigment in the bulb 
is arrested (Kaposi), not because the pigment already existing in 
the hair is destroyed. 

In premature greyness the process is the same, 
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CHAPTER XXXVIIl. 



INFLAMMATIONS OF THE SKIN. 



M. Traneitonf eraptKma with slight exudation : er^th£n^/j 
urticae. 

366. In speaking of erjrthema as a form of simple cutaneous 
hyperaemia (Art. 360) we pointed out that any intensification of 
the process might lead to exudation, and so transfer the affection 
from the category of hyperaemia to that of inflammation or der- 
matitis. There is no veiy obvious difference in appearance between 
erythematous hyperaemia and erythematous intiammation, except 
it be that in the latter the affected part is somewhat swollen. If 
the exudation is couhned to the region of a few papillae, or is at least 
more intense at some spots than at others around them, the swelling 
takes tlie form of small cireumscribed solid elevations known as 
papule* or papulae. If the group of swollen papillae is larger, the 
flattened elevations then formed are called wheals or urticae. 
When the exudation is still more abundant the irregular pro- 
minences are called tubercules or tuhercula. Wheals and tuber- 
cules often become pale at the centre while the margin is still 
hyperaemic. 

Microscopic examination shows that these swellings are mainly 
due to serous exudation, which distends the meshes of the corium 
and papillary layer and causes the cells of the rete mucosum to 
swell up. More intense and more enduring inflammation is accom- 
panied by greater extravasation of cells, so that the fibrous tissues 
appear infiltrated with leucocytes. 

The swelling of the individual cells of the rete sometimes 
results in the liquefaction and destruction of some of them, in 
which case the papules and wheals are transformed into waiolea 
(Art. 370). The exuded liquid often contains red corpuscles ; in this 
case the redne-ss of the spot does not wholly disappear when pressed 
with the linger, but a certain amount of i-eddish or browuieh 
staining remains. 
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The effect of such inflammations on the skin is generally very 
slight. The exudation being mainly liquid is readily and speedily 
re-absorbed, and there is often nothing left to indicate the existence 
of the affection. In some cases tbe surface layers desquamate in 
the form of thin scales and slireds, or if haemorrhase has occurred 
some shght pigmentation remains, though this also disappears after 
a short time. 

367. The oaiuei of these slight inflammations are exceed- 
ingly various. They occur after external injuries of many kinds, 
as accessory symptoms in cercain infective diseases, and in affec- 
tions of the internal organs. Frequently no cause at all can be 
assigned ; now anil then they seem to be due to a neurosis of the 
vaso- motor mechanism. 

Special mention must be made of the following forms, among the many 
which occur ; they are distio^ished by their apecial course and symptoms. 

il) The eruption of measles (morbilli, rvieota) appears first on the face, 
lead, and teuiplea, and thence extends over the back of the neck, the 
ahouldera, and the truiik. It forma dull red or mspberry-coloured patches of 
the size of the finger-uail or larger, with a tendency to creacentic grouping ; the 
patchesare either level with the akin, or slightly raised into papules correspond- 
ing to the openings of the hair-fbllictea. The skm and subcutaueoua tissue, 
especially in the face, are somewhat swollen and oedematous. The patcheti 
may run together here and there but th«y never become quite cunAuent. In 
a few hours after its appearance the eruption becomes pale, leaving the skin 
faintly yellow ; and presently a alight branny desquamatioD follows. 

(2} The eruption of acarlatlmi appoara first on the neck and ulaviculur 
region, and thence extends over the back and breast to the limbs. At first 
it takes the form of minute red dota closely crowded together and giving the 
skin a diffuae or uniform tint The tint is at first pink, afterwarda deep red, 
livid, or scarlet. The skin is swollen and infiltrated. The eniption lostij 
(Hie to three days, and occasionally as long as six or seven ; it then fades and 
leaves the skin stained of a yellowiah-brown. Afterwards the epidermia 
desquamates in flakes and scales of various sizes ; if the flakes are large 
the desquamation is called membranaceoiis, if amatl and thin it is furfura- 
ceoua. Occasionally the eruptioo is papular, tubercular, or vesicular {tcxirlattna 
papulota, venoulara, pempkigoidei), and not infrequently it is hnemorrhagic 
{iearlatina haemorrhagiaa). The exudation poured out into the connective 
tissue is somewhat rich in cells. 

(3^ Errthema exodatdTum mnltifoime. According to Kaposi this 
affection begins as an eruption of flat slightly-prominent circumscribed and 
scattered apota (erythema laese) on the back of the handa and feet and the 
neighbouring pnHs of the arm and leg. The spots are at first the sin; of a 
pin-head but presently grow to that of a pea; they are vennihon in colour and 
turn pale when pressed. They grow at the margins while the centre becomes 
depressed and cyanotic : the larger spots may become confluent. Haemor- 
rfaages not infrequently occur. As the red margin extends and the centre 
fades we have erythema annulare; if several rings encroach on each other we 
have erythema m/ratam ; a red spot surrounded by a pale zone and that by a 
red zone constitutes erylAema irU; if the eruption becom«« pupular it is 
erythema pavutalum ; if there are wheals it is erythema vrtiaUum or luAmi 
wrtioatue; it veeiolea are formed erythema renctiiotum. It the formation of 
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vesiolea goes on at the mardii wliile the centre recovera we have herpet drdna- 
Uii, oharacteriBed therefore by ita ring of vesicles ; if a vesicle iiersista in the 
centre it is herpes irit. Eiythemft with large blebs or bullae ia erythema 
buUotiim. A brown jiigmeiitation usually remains behind after the eruption 
deoUnea. When vesicles have formed scales and scabs are left. The affection 
lasts from two to four weeks ; its canse is unknown. 

(4) ErTthema nodoBtm {dermatitU coiUunformU, urticaria tuberota) is 
characterised by the formatiou of large blotahes or rounded nodes UBuaUy 
on the lower limbs. It is sometimes ushered in by slight fever. The blotuhM 
are slightly elevatad or not at all, and are bright red at the mai^gins and 
purple nt the centre. In two or three days they begin to fs,d& passing through 
tints of blue, yellow, and ^en. The exudation being chiefly serous absMp- 
tion is rapid, and the affection leaves nothing behind it but a slight staining 
of the skm. 

(5) Traumatic eiTthema ia produced bj^ irritntion of the skin, mechan- 
ical, thermal, ur chemical. Mechameal irritation is exemplified by the friction 
of clothes or of two [jorts of the body in contact ; the effects of thermal 
irritation by bums or frwst-bites of the first degree ; ohemiciil irritants are 
such as turjjeiitine, mercurial ointment, dilute acids, and the poison of 
insect-stings. The cutaneous in fl animations or swellings iuduced by frost are 
culled cMlDlainB or pwnion^. Eiythema is an occasional result of the use cS 
certain medicaouents such as quinine, copaiba, or belladonna (van HARLtNaeii, 
Arch, of DermatoiogilHm ; iinnmv;ii,Di»eafea afthe iHn Philadelphia 1882; 
LlEWIN, UnCmmrd effedi ofdrugt Detroit 1883). 



(6) BoBOola, or the rash of aircumBcribed red spots which occurs in 
connexion with certain general disorders of the system, is allied to the 
exudative erythemata. It ia described, from the condition with which it 
is associated, as ro»eola rheumatitia, Jtoleraiea, typhosa, aettiva, infaiiiUit, etc 

(7) Pellagra Onal rouo, mal del $ole, ritipnla lomhardrt, Lombardiaii 
leprosy) is a iieculiar disorder met with in the north of Italy, Southern 
France, SiMtin, and Boumania. It appears aa an erythematous rash on the 
exposed parts of the l>ody in spring and summer, and disajipears in autumn 
with desquamation of the epiiiermia. Marked disturbance of the health may 
occiu" ; the [latient becomes debilitated, and nervous aymptoms often follow. 
The disease is apt to recur in succeeding years (Mavb, Hi^ra'i Dimate* of the 
thin (New Syd. Soc.) i ; Kaposi, Path. m. Therap. d. Hauttr. Vienna and 
Leipzig 1880; Schkibbb, Viertdj. /. Derm. u. Syph. n; Wintbrnitz, tbitl. 
ra). 

(8) Urticaria or nettle-rash ie an eruption of wheals which rise and 
disappear very suddenly. The wheal is white or yellowish, and is bordered 
by a zone of red. Sometimes small vesicles or papules are formed. The rash 
is either caused b^ external irritation (such as the stings of nettles, of ielly-fi^, 
or of insects), or it is a symptom of some irritation elsewhere, especially m the 
alimentary canaL 



b. Eruptions with considerable exudation : tuhercula, squaviae, 
vesiculae. puslulae, crustae. 

368. The affections wo have next to consider are described 
collectively as phlyctaenoBes, and ore distinguished from the 
erythematous eniptions by the more intense character of the 
inflammatory changes involved. In many of them moreover the 
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duration of the aEFection is greater, and recovery is less easy or leas 
complete. 

The inflammatoiy infiltration may be diffuse or circumscribed. 
In recent eruptions the cellular exudation lies chiefly in the 
neighbourhood of the veins. Degenerative changes in the epi- 
dermal cells and fibrous tissue may precede, accompany, or aucceetl 
the exudation. In later stages proliferation of the cells and 
fibrous tissue is set up, and brings about repair or hyperplasia as 
the case may be. The effioreicence or mode of appearance of 
these inflammations of the skin is very various. 

The infiltration may be local and circumscribed, forming papules ; 
or it may be extensive* and diffuse, giving rise to remarkable 
swellings. The epidermal layers may be beset with vesicles, 
pustules, scales, crusts, or scal^ ; or there may be loss of part of 
their substance, and the exudation may be poured out on the free 



The varieties of cutaneous inflammation or dermatitis such as 
we are considering differ widely in their general clinical course. 
Some are acute, others are chronic and occasionally last for years. 
Their exciting causes are likewise exceedingly various, so that it ia 
difficult to lay down any general proposition with regard to their 
aetiology. 

369. The emdation, whether localised or diffuse, consists of 
liqtiid, of coagulated fibrin, and of cells. The latter are the most 
easily recognisable constituent, and in hardened sections are often 
the only one which the microscope can detect. In slight cases the 
exudation may be limited to the neighbourhood of the papillae 
(Fig. 144. i) ; in other cases the cutis (Fig. 144 k and Fig. 146 m) 
and even the subcutaneous tissues are thickly infiltrated ; and the 
epidermis may also (Fig. 144 / g h) be saturated with exuded 
liquid. 

The proportion of extravasated cells in the exudation may be 
small or large. Recent and copious exudations (Fig. 145) are 
usually poor in cells, older and slowly accumulating exudations are 
richer (Figs. 144 and 146). When the exudation coagidates 
(Fig. 144 k) granular and fibrous masses are formed. The liquid 
effused into the connective tissue lies partly in the lymph-spacee 
and meshes, partly in the lymphatic vessels (Fig. 144 I). 

The liquid poured out from the papillae pa^>s also into the 
epidermal layers ; and the aecompanymg cells insinuate themselves 
between the epidermal cells (Fig. 144/), and afterwards actually 
penetrate them. The epidermal cells become in this way distended 
ifg) or vacuolated (Fig. 146 ef), and the protoplasm and nucleus 
are displaced. The nucleus may persist for a time, but it ultimately 
either swells up or crumbles into fragments and so perishes. The 
cell-membrane withstands destruction longest, but it too may at 
length dissolve (Art. 371). 
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370. In many ciitaueoua a8fection3 the changes in the 
epidermal or epithelial cells do not cease with the simple swelling 
just deacribetl, but go ou to the destruction and disintegration of a 
certain number of the cells, and in this way veslclei and blebs 
or bllrten are produced. The terms vesicle and blister, used in 
connexion with cutaneous inflammations, imply an excavation 
under the Midermia due t« dt;8truction and solution of some of 
the cells. BUaters are never produced by the mere collection of 
fluid between the epidermal layers, say between tbe homy and the 
mucons layers. But blisters may be formed by transudation under 
the epidermis fay which the whole membrane is raised without 
change over a definite area. Such blisters or blebs are not inflam- 
matory in their origin ; they are due to vascular engorgement, and 
are met with in caaes of extreme oedema of the integument. The 
transuded liquid simply raises the epidermal &om the fibrous 
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stratum. SimiJar blisters are formed in putrefactive and gan- 
grenouB affections of the skin (Art. 4>2), 

Inflammatory vesiculation is always then the result of excava- 
tion due to destruction of epidermal cells in the softer layers of the 
epidermis, the excavations being always more or less fully occupied 
by exuded liquid. The epidermal cells may perish in various ways. 
The time and mode in which the cells die, and the consistence and 
amount of the exudation determine the character of the vesicular 
eruption. Thus if the cells are directly injured and killed out- 
right (aa by high temperature), while the papillary vessels are 
simultaneously damaged and pour out abundant exudation, the 
dead cells are very rapidly dissolved and disappear. On the other 
hand, if the injury primarily affects the vessels of the cutis and 
papillae and so induces exudative inflammation, the cells perish 
slowly and pass through a comparatively prolonged stage of mere 
swelhng. 

When a small portion of the skin is exposed for a short time to 
a high temperature, the first effect is a marked reddening of the 
sur&ce. Then the homy layer is raised by the formation beneath 
it of a cavity distended with fluid, and a blister is produced. 



Fio. 145. SscTiaM 




a horny layer 

b rete Malpighii 

e normal papilla 

d Bwollen Gpidermal oella, in Bomo of 

which the nndeUB is gliil risible, 

in others out 
<! inter-papillary cells, Choss below 

being miinjurBd, thoBe above are 

BwoUen and Blretclied and havo 

lost their nuolei 



1: sabepidurmal eoaguUted eiudatioll 



156 THE SKIN. [sect. 1 

By the heat the epidermal cells are partially destroyed, and 
the vessels of the cutis are more or less disorganised. The vessels 
pour out an exudation, which passes from the tips of the papillae 
mto the cpidennal layers. The cells already killed or injured by 
the heat are thereby swollen up [Fig. 145 d), and soon dissolve 
completely (/). This takes place at first immediately over the 
papillae (df). The iuter-papillary cells (e) may hold out for a 
time; but they are apt to be stretched and distorted by the 
exudation, and as soon aa this becomes sufficiently abundant they 
too swell up and then dissolve (jr). Coagulation sets in a.s the 
cells dissolve and the place is taken by granular and Bbrons masses 
whose forms correspond m general to the cell areas, and so maintain 
for a time the configuration of the rete Malpiglui (Fig. 149), 

The free and abundant esudatnn which by its pressure r^ses 
the homy layer of the epidermis dt-presse-i and flattens the 
papillae (i). If the exudation continues alter the solution and 
coagulation of the epidermal lajers the entire fibrinous mass 
may itself be lifted by a new accumulation (k) taking place 
beneath it. 

371. The above mode of ^esiculition occurs only in cases 
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where the exudation ia sudden and abundant. When the inflani- 
niation is less acute, and the injury to the epidermis less extensive 
than it is in bums, the vesicles or blebs are formed more CTadnally. 
Thus the erysipelatous inflammation of the skin, which follows 
upon the lodgement in its Ijinphatics of certain micrococci 
(Fig. 14C h i k), is characterised by primary cellular infiltration 
(m) of the corium and papillae. When the exudation reaches 
the epidermal layers the cells (/) begin t* swell up ; they then 
become vacuolated, that is to say drops of liquid (e) distend them 
and displace their protoplasm and nucleus. If several vacuoles 
are formed simultaneously within the same cell, the protoplasm is 
reduced to a kind of mesh-work (</), in which however the nucleus 
can generally be detected. At length the protoplasm dissolves 
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cutnpletely and tlie nucleus is broken up and disappears. The 
cell ia thus replaced by a cavity (</) containing liquid. Several 
such cavities nest coalesce by the solution of the cell-membranes, 
and 8o larger and larger cavities (vesicles or blebs) are produced. 
As the several vesicles become more and more distended the cells 
lying between them, whether healthy or degenerate, become 
compressed and stretched or otherwise dWorted (Fig. 147). 

The vesicles of amall-pox, herpes, eczema, and many other 
eruptions are formed according to the same general plan, but 
with manifold differences in details. The epidermal changes 
especially are apt to vary ; thus in some casea the cells are speetEly 
transformed into homogeneous glassy flakes or into granuliw 
coagula, in others the nuclei break up into fragments at an early 
stage, and so on. 

The above acoouiit of the process of veBiculotion differH in many points 
fi:om thooe given in most teii-books and in manj dermntnlogical memoirH. 
It lays luuuh more stress than ia ububI on the disintegration and solution of 
the epidermal celts as factors in the proueHS. 

The author claims however that the account is the outcome of his own 
researches and those of TocTOS', who workeil under the author's direction. 
Figs, 145 and 149 are taken from Todton'b proparationa, and lire disouBsed in 
his paper entitled Verglcicheade l/tUertuiAiiru/cn iibef dig JitUUnkung der 
HavtbtoKa Ttlbiugen 1882. The student mav also refer to the papers of 
V/EtaBRT (AnatatiiUche BeitrSffe sar Ziehmvn aen Poeken Brealau 1874) and 
Unna {Virch. Arch. vol. 69, and ViertelJaJtratc/irift /. Derm. u. S^h. v). 

372. The vesicles just described are always loculated, owing 
to their mode of origin. As they arise from a number of contiguous 
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foci of degeneration and solution, fra^^nents of cell-walls and 
compressed or distorted colls are left stretching across the cavity, 
and so form partial septa. Aa the vesicle developes these septa 
give way or dissolve one after the other, and the loculi run 
together (Fig. 148) into a single cavity traversed by mere shreds 
and fibres. 

Meanwhile the contents of the vesicle usually undergo certain 
changes. The first portions of the exudation into the epidermal layers 
are generally poor in cells. The cavities contain only a few fragments 
(Fig. 146 g g ) of disintegrated epidermal cells and a few migrated 
blood-corpuscles. But aa the vesicle grows older the latter increase 
in number, and when it reaches a certain stage its liquid contents 
become turbid and at length purtdent : the vesicle becomes a 
puBtule. The stage at which this occurs is a late one in many 
vesicular eruptions (variola, burns) ; in others, as in eczema, it is 
early. Sometimes however the exudation is purulent from the 
beginning, and sometimes it contains red corpuscles, so that the 
contents of the vesicle arc blood-stained. 

373. When a dermatitis results in infiltration of the epidermis 
with vesiculation and puatulation, certain other changes usually 
ensue which lead to the formation of scales, and crusts or scabs. 

Scales (siptavme) are small bran-like flakes, or larger thin 
white or dirty grey glistening lamellae or plates, or continuous 
membranaceous shreds, which are shed from the surface of the 
epidermis. The desquamation is callod flirfliraceous when the 
scales are branny ; it is membranaceoiu when they are larger ; 
and liliqilOBe when the scales are chiedy composed of the homy 
shells of dried-up blebs. The scales occasionally cohere into 
irregular masses or tluck cakes. 

The formation of scales depends in part on excessive production 
and in part on morbid alteration of the corneous cells. The patho- 
logical element of the process is this — that the cells forced up 
from the lower layei-s of the epidermis to the surface do not paea 
through the regular stages of comiiication, but in consequence of 
the nutritional disturbance simply become aa it were dried up. 
Scales may likewise be formed in consequence of some morbid 
change in the secretion of the sebaceous glands (Art. 403). 

^HBts or scabs (cruatae) are formed by the drying of epidermic 
exudations. They usually result from vesicles and pustules whose 
contents have ceased to be liquid, but sometimes the primary 
exudation bursts through the swollen epidermal layers and is 
effiised on the surface of the skin, where it dries. Scabs are often 
formed from exudations poured out on the denuded surface left 
after some loss of substance or excoriation of the epidermis, such as 
is caused by a scratch or graze ; and fissures or rhagades in the 
skin usually become covered over with crusts. 

If the exuded liquid is serous the crusts or scabs are gum-like ; 
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if it contains blood they are bro-\vn or black ; purulent exudations 
dry iDto dirty bro*vnish-yeIlow scabs. The form and size of the 
acaba vary with their mode of origin. The skin around them is 
always somewhat reddened, and their base is swollen. 

374. The Iwue of the processes we are considering is generally 
in recovery and repair, but permanent alteration of the skin is not 
an uncommon result. 

When recovery is about to begin the signs of inflammation 
gradually disappear, and the exudation ceases. Fart of the 
exuded liquid, namely that within the fibrous tissues, is absorbed j 
that which lies on the surface, together with the dead and disinte- 
grated epidermal cells, is thrown off, and the defect is made good 
by regenerative multiplication of the cells around. 
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The multiplication takes place chiefly along the line where the 
i-ete Malpie;hii borders on the cavity of the vesicle {Fig- 149 d) ; 
but some share in the process is also taken by the uninjured inter- 
papillary cells, and by the epithelium of the sweat-glands (A) and 
hair-foUicles. The process of repair begins soon after the vesicle is 
formed, in bums it begins on the second day : masses of cells are 
produced which advance gradually over the denuded and depressed 
papillae (d). When the multiplication has reached a certain point, 
dinerentiation into layers begins to be perceptible (d,); and often 
at the mat^o of the vesicle the layers are complete, even to the 
homy surface layer, before the central parts are covered over (rf^). 

The result of this multiplication and growth is that the vesicle 
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with its contents continues to be thruat upwards, and when the 
new horny layer is complete it lies as it were between two homy 
shells, and is generally by this time dried up into a mere crust, 

The process is diifereut when part of the cutaneous fibrous 
tissue, and especially the papillary layer, has become necrosed 
under the stress of the initiiJ inflammation (Fig. 146 I J. The gap 
thus produced is never completely repaired, and a depressed 
dcatris remains ; the ' pits * that foUow the eruptions of unmodified 
small-pox afford the best esample. 

Permanent alterations in the texture of the skin are very com- 
mon after long-enduring or ofteu-repeated inflammations. They 
are of the nature of hyperplasia, or of atrophy, of the epidermal 
and fibrous structures. In the latter ca.'se the epidermis and 
corium may be notably thinned, and the papillae depressed and 
stunted. Hyperplastic changes leave the epidermis, and especially 
its homy layer, thickened and condensed, while the papillae and 
corium grow lai^er and stouter. Pityriaeis rubra (Art. 377) ia a 
good example of a cutaneous inflammation ending in atrophy ; the 
thickening that follows chronic eczema (Arts, 385, 413) illustrates 
the hyperplastic condition. 

More or less permanent pigmentation is another common result 
of moderately intense inflammation of the skin. 

375. Erysipelas is an acute inflammation of the integument 

depending upon traumatic infection ; it takes the form of gmdually 
extending redness and swelling accompanied by a certain degree of 
fever. In the early stages the skin appears tense and shining and 
of a bright red tint. Presently it becomes mure or leas livid or 
brown, the swelling goes down, and the epidermis ia thrown off in 
ales or flakes. 

Sometimes the exudation is more copious and tends towards 
the surface, in which case veaicles and blebs are formed, and the 
eruption is described as erysipdax vesiculoeum or bullosum 
(Fig. 150). When the contents of the vesicles become purulent 
we nave erysipelas pustulosum, which, as the pustules dry up into 
s scab, passes into et'ysipdaa cruatosvm ; or, if portions of skin 
become necrotic or gangrenous, into erysipelas gangrenosum. 

When examined microscopically the erysipelatous exudation is 
seen to be abundant, seroi^ or fibrinous (Fig. 150m nt,) and highly 
cellidar, and it infiltrates the entire thickness of the skin and the 
subcutaneous connective tissue. The vesicles and blebs are formed 
(Art. 371) by the Uqnefaction and disintegration of the cells of 
the rete Malpighii (e/g). The liquefaction commences in isolated 
spots, and thus the first cavities formed are separated by cells 
which are more or less stretched and distiirted ; biit aa the cavities 
coalesce these septa break down and disappear (c). 

The originating cause of eryiipelas is to be sought in an 
invasion of micrococci {h i k), which gain entrance at some wounded 
a P. A. - 11 
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part of the akin (Art. 20i). They proceed to multiply within the 
lymphatics (h) and at length completely fill them (i). From the 
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lymphatics they pass into the connective tissue, where they form 
coherent masses («) or chapleta. The tissue around these colonies 
becomes necrotic (l,). and presently inflamraatoiy reaction is set up. 
The cxtravasated cells may be scattered irregularly through the 
tissues, or be arranged in elongated clusters. 

The extent of the necrosis is often slight, but at times it 
I'eaches a considerable magnitude and leads tu serious loss of 
substance, as in gangrenous erysipelas. 

FcHLEISEH published quite reoestly tho reautts of his eiperimenls on the 
oultivation and inoculatiou of the uicrococci which couBtitute the virus of 
MjBipelna (Sitiuriffibmo/Ue d. WUnburg. pkyi.-med. Oetcll. 1882). ZlEOLEB 

iNatuTfortchervertatn'mlmig in Salzbia-g 1681) made inoculative experintents 
Art. 804) on rabbits, but they all led to a fetal result Fehlbibbn %hile 
confirming Zieolbr's work was able to preeerve the animals alive, and to watch 
the process of repair to itd issue in complete recoveiy. He cultivated the 
micrococci 'purely' on gelatine impregnated with peptonised meat-iafijsion, 
and cSectfid e. succeaaful inoculatiou on the human subject with luicrocoooi of 
the fourth artiScinlly-cultivated generation ; perfectlv typical eryaipelHa waa 
induced. After these experiments the spccilic significance of the c 
can hardly be doubted. 
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376. Ptoiiaaia is a chronic disease of the skin characterised 
by the formation of dry glistening white scales. They are piled 
upon each other in small heaps, or over large discoid patches, 
which have a definite red slightly raised base that is easily made to 
bleed (Eaposi). The eruption begins in minute brownish-red 
nodules which in a day or two become covered over with epidermal 
scales. If- the scales are removed a bleeding point appears on the 
reddened base. When the nodules are numerous and discrete the 
disease is distinguished as jisoriasis pmictata ; where the patches 
and scales are larger we have psoriasis guttata aud psoriasis 
nv/ntmvlaris. 

As the disease passes away the base becomes pale and the 
scales are shed ; the skin may at once assume its normal appearance 
or remain pigmented for a time. Often the patt^hes heal in the 
centre while the margins are still advancing; in this case the 
affection is named psoriasis annularis or gyraUi. The disease 
may occur at any spot, but it chiefly afl'ects the region of the knee 
and elbow, the scalp, and the sacral region. Both the hair and 
the nails may be destroyed in the course of it. 

The histological changes induced by psoriasis relate essentially 
to the epidermal cells, the papillae, ana the upper strata of the 
corium. The two latter are more or less densely infiltrated with 
leucocytes ; and when the disease has lasted for some time hyper- 
plasia of the superficial fibrous tissue and the papillae is usually set 
up. The morbid process may occasionally extend to the deeper 
layers of the corium and the subcutaneous connective tissue. 

As regards the epidermis, the mucous layer and especially the 
inter-papillary parts of it appear overgrown. The comification of 
the surface layers of the epidermis is interfered with ; the cells as 
they come to the surface appearing simply to shrivel and dry up, 
while the mutual cohesion of the layers is loosened. 

E. Lang (Vieiielj. f. Derm. u. Syph. ISTO, and SamvUuitff llin, Vortrii^ 
SOS) atmoimced that a. fiuigous growtb wim always present in the patches of 
pBorioRia ; be named it Epidermiilophytan and regarded it as the exciting 
cause of the disease. It formed filanientB and aporea and was found in the 
deeper layers of the heaps of acalea. Zieqlbr has not been able to verify the 
diauoveiy, having found nothing in the diHeoscd patches but occasional 
microoocci, and tbese can hardly be regarded as the apecifio vinia. 

On the histology of paonaaia see Neumass [Med. Jahrb. 1879), R. 
Robinson {Neii' Font Med. Joum. 1679), Jaueesok (Tha kittoloffi/ (^ ptoriani 
Edinbui^h 1879), Thin (Brit. Med. Jovm. 1, 1881). 

377. Pi^riaiii mbra, or general exfoliative dermatitis, is a 
peculiar aflfection of the entire skin, the only symptoms of which 
are marked redness and desquamation ; neither papules nor 
vesicles nor pustules are ever formed (Kaposi). The scales are 
sometimes small, but they are often of considerable size. After a 
time the skin becomes smooth, shining, thin, and tense ; the hair 
falls oflT; and when the disease has lasted for a year or more, 

11—2 
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general msirasmus aud death ensue. The only textural change 
which has yet been made out is a moderate amount of cellular 
infiltration in the cutis and papillary layer. No special changes 
occur in the epidermis, apart from those associated with desquama- 
tion ; though in late stages some small-celled infiltration may be 
observed in isolated patches. The skin is generally much atrophied, 
the rete Malpighii being greatly thinned, while the papillae are 
dwarfed, and the corium and its fibrous bundles have much the 
same look as in senile atrophy (Art 363). The sebaceous glands 
and hair-folliclea are obliterated. 

See Hebha ( Viertdj. f. Derm. u. SypL ni), Gehek {Hid. in), Flkibohmann 
(ibid, iv). For cases see Dohring (Diieases of the iKn Philadelphia 1882). 

378. Prurigo is a disease beginning in infancy and generally 
persisting throughout life. It consists of oft-en -recurring eruptions 
of miliary nodules or papules, which are pale or pinkish in colour, 
hard and rough to the touch, and accompanied by severe itching. 
They may be scattered irregularly over the body, but they are often 
confined to the extensor surfaces of the limbs, the flexor aspects 
being quite free (Kaposi). Around the papules there is a certain 
amount of cellular infiltration derived from the papillary vessels. 
When the affection has existed for some time the changes in the 
skin are more marked, and the inevitable scratching seta up 
eczematous inflammation. 

379. Papular syphiUdes are of two chief kinds, distinguished 
as the small papular (or miliary) and the large papular (or lenticu- 
lar) syphilidc. 

The imall papular syphlllde or syphilitic lichen consists of 
small nodules of about the size of a pin-head arranged in clusters 
or rings; as the eruption fades desquamation takes place, and 
shallow pits remain in the skin. 

The lar^e papular ByphlUde consists of sharply-defined hard 
nodules as large as a hemp-seed or larger, which increase in size 
by marginal growth. As they fade and desquamate they leave 
behind pits, which at first are pigmented but afterwards assume 
a glistening white appearance. Papules are sometimes formed on 
the palms and soles, and result in membranaceous desquamation : 
this constitutes what is called palmar or plantar (syphilitic) psori- 
asis. The separate papules are recognisable in the earlier stages 
of the affection, but after a time they coalesce, and diffuse infiltra- 
tion, unth callous thickening of the epidennis, is all that appears. 

lUucoui patches or condylomata lata are also classed with the 
papular syphilides. They are flattened discoid elevations covered 
with a moist grej-ish exudation. They dovelope from originally 
discrete papules in parts where folds of skin are in contact and 
keep each other moist, such aa the labia, perineum, auus, scrotum, 
penis, and axilla, and occasionally the mouth. 
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A section through auch a patch shows that the elevation of the 
skin is due to an infiltration extending (Art. 369) to the epidermis 
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(Fig. 151 fff h), as well as into the papillary layer (i) and corium 
(i). The exudation consists of leucocytes and fibrin {h A.-), and its 
presence causes the papillae to be greatly enlarged and the epider- 
mal layers to be greatly thickened. The latter effect is increased 
by an increase in the productive activity of the epidermal cells. 
I The patch may disappear by the absorption of the cellular and 
' liquid exudations, and the incrustation and shedding of the 
diseased epidermis. The swelling first goes down in the middle of 
the patch, while the maigins still remain infiltrated. The affected 
tissue disintegrates and suppurates, giving rise to an ulcer with 
infiltrated margins ; and as this dries up a crust is formed which 



is ultimately shed. With reference to the primary syphilitic 
affection see Art. 391. 

The various etdii eruptions of syphilis differ remartcAbly in appearance. 
A small papular syphilide seems to have little in common with a mucous 
patch, or n pemphigoid svphilide (Art. 386) with a papular eruption or a bard 
Bore (Art. 391). Yet in oU these oases the fundamental prooeseea are closely 
related, and differ simplv in degree and extent. In all of them the easentiat 
part of the process is the induction of circumscribed inflammations acconi- 
panied by a comparatively abundant cellular exudation. The exudation 
usually sbowB no sign of commencing organisation, but is either re-abeorbed, 
or cast off with the necrosed and dismtegrated tissue in which it Iks. Even 
when the seat of inflammation attains the form and texture of a patcb rf 
grauulation-tisaue (Art. 391) suppuration and diaint^ration usually supervene. 

The essential element of the syphilitic eruptions is the papule ( the 
consecutive appearance of scales or vesicles or pustules is of secondary 
importance, a.i are also the mere size or extent of the affected ai«a. 

380. Lnpufl erythematoBUS is a disease which begins with 
an eruption of raised red specks or spots (Kaposi). They are 
depressed in the centre, or glistening and scar-like, or capped with 
a thin adherent scale. The reddened margin advances gradually 
while the centre becomes scarred over, and thus in the course of 
some months a red-bordered disc is formed {lupus erythemaioaus 
discoides). In other cases the disease advances not by the growth 
of old spots but by the continual development of new ones {lupttt 
erythenvxtosus diseeminatiis). 

The morbid process consista in an inflammation of the cutis, 
especially in the neighbourhood of the sebaceous and sudoriparous 
glands (Kaposi and Thin). The epitheUum of the glands multi- 
plies, the epidermis is swollen, and scales and sometimes vesicles 
are formed on its surface. In the later stages both the epidermal 
and fibrous constituents of the skin become atrophied. 

Roe Hebka and Kaposi {DUeata of the itin iv), Obber ( Viert^'.f. Derm, 
u. Si/ph. Ill), Thin {Med. ehir. Trans, 1875), Stroganow {Cent. /. d. mai. 
WUa. 48, 1877). 

381. Bums end bllBten. When the skin is exposed to the 
action of heat in such a way that the epidermis is killed, while the 
underlying cutis and its vessels are injured but not killed outright, 
blisters are formed on the surface; in other words, the skin red- 
dened by congestive hyperaeraia is raised into vesicles or blebs 
containing clear liquid. The changes through which such a blister 
may pass are various. Usually the lost epidermis is quickly re- 
placed by regenerative growth under cover of the homy shell of 
the blister (Art. 37+, Fig. 1*&). The exuded liquid disappears by 
evaporation, and if after a day or two the dry shell of epidermis be 
removed the denuded surface will he found completely covered 
with new epidermis, and the injuiy is indicated only by the bright 
red tint of the spot, 

When irritant matters gain access to the denuded papillary 
surface, as may happen if the skin of the blister is prematurely 
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removed, the healing procesa is notably delayed. The exudation of 
liquid and cells continues for some time longer, the deep-red 
surface secreting a more or less turbid liquid (cataiThal exudation). 
But presently this ceases and the epidermis is reproduced. This 
more protracted procesa of repair is to be looked for when the 
injuiy caused by the bum extends to the papillae and deeper 
layers of the cutis. 

The blisters caused by canthaiidea are of much the same 
character, but the swelling and aolutiou of epidermis is usually less 
sudden and less extensive, Denucleated continuous masses are 
sometimes formed from the necrosed epidermal cells. 

We may perhaps remind the student that buma may bo of very different 
degrees of eeTerity. It ia sufficient for moat piu^toGsa to diHtinpiish three 
degrees. In the m«t there is merely erythematous reddening of the xkin : in 
the eecond blisters are formed ; in the third some portions of the fibrous 
structurea are destroyed (Art, 389). Many transitional grades exist between 
these ; for example, m bums of the second degree it often happens that not 
all of the epidermal layers become iiem>tic, but only the surfoce layers. 
Accordingly ttie general course of the urooess and the accompanying series 
of teiturat changes will vary in different coses. The solution of the 
epidermal cells in the exuded liquid is in fact seldom so complete or so 
general ns might be inferred from the text, and the surviving cells may be 
strangely distorted and disjilaced (Art 371). When the injury is very severe, 
BO that inSommation of the denuded structures persists for some time, 
pus-oorpuselejt may be found not only in the siu-face strata, but also in the 
fibrous stniotures beneath. 

382. miliaria cryatalllna or sudamina arc small watery 
vesicles covered by a delicate film of epideniiis, which sometimes 
appear in the course of puerperal fevers, typhoid, acute rheuma- 
tism, etc. and last for a few days, Thev occur chiefly on the 
trunk. In this as in other vesicular eruptions, the epidermal cells 
are partly dissolved, the solution being preceded by serous infiltra- 
tion of the papillae as well as of the epidermis. After a short time 
the epidermis is reproduced beneath the vesicle, whose contents 
are at first mainly liquid but afterwards contain cells. When a 
new homy layer is formed the contents are enclosed as it were 
between two shells. The cellular infiltration of the corium persists 
for some time, the lymphatics especially continuing to retain the 
extravaaated colls with which they are filled. 

383. Herpes is an acute affection running a typical course 
(Kaposi), characterised by the formation of clusters of watery 
vesicles on certain parts or regions of the body, and passing through 
a definite cycle of stages within a short period of time. 

The eruption first appears as a group of minute papular eleva- 
tions of the skin, which rapidly become infiltrated with watery 
serum and become vesicles. This is the climax of the process: 
the vesicles last one to four days and then dry up into crusts. 
Beneath the crusts regenerative proliferation of the epidermis 
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takes place, the lost tissue is thus made good, and the crusts 
are gradually loosened ftnd cast off. 

The vesicles of herpes take their rise in the deeper layers of 
the rete Malpighii ; its cells swell up and become vacuolated (Art, 
371), or become compressed and distorted as the exudation ac- 
cumulates. 

The contents of the vesicles consist of scrum, fibrinous coagula, 
and pu3-corpu3cles, the latter especially in the later stages. The 
papillae are infiltrated more or less intensely with serous liquid 
and leucocj-tes, and occasionally haemorrhage takes place. Some- 
times this may lead to the destruction of a few of the papillae, and 
then a scar is left after the eruption passes away. 

Five forma of herpes are diatiiigiijshed according to their seat auJ mode of 

(1) Herpes zoster {zona or ehiuglee) is an eruption of vesicles clustered 
over the area supplied b^ n cutaneous nerve ; it in almost always unilater&l. 
The contents of tie veeides remain clear for three or four days, then they 
become turbid and purulent. Y«llowiah-brown crusts are formed oa the 
vesiotes dry up. Sometimes hoemarrhage takes place into the vesiclea. 

BftioHT (Medkal Caieg n Londou 1831) suggested the connexion of the 
eruption with disorder of « sentient uerve, and Babbnbpronq (ChariU- 
AnTialen is, SJ, Brit. For. Med. Chir. Rev. 1882) demonstrated the fact, and 
ebowed that simultaneous changes sometimes occur in the spinal ganglia and 
Gaaaarian gangliou. Baver, WEnjNEB, E. Wagner, Cearcot, Kaposi, 
BosN, E. LtESMBR, Kechann, and others have verified the obaervation, and 
have shown tb,it affections of the cord and of the peripheral nerves may 
give rise to vesicular eruptions. The nerve-aifectiona referred to are partly 
primary, partly secondary to some nilectiou in their neighbourhood or to some 
mechanical injury. The morbid cliwige is generally of the nature of inflam- 
mation or haemorrhage, in consequence of which uerve-librea and ganglion-cells 
are injured or destroyed. 

References :— Kaposi, WieiL tned. Woch. 1874, 1875. 1877, iowt Med. 
Record 1876; BoHN, JaArb. f. KinderkeUk. u (1869); Cearcot, IHtcam* of 
the Nervous Syitem voL i (New Syd, Soc,) 1877 ; Haioht, Sitmngibtr, d. k. 
Wim. Akad. 1868; Weidhkb, Berl. kliv.. Woch. 7, 1870; Waonkr, Arch. d. 
ffeSt. Xl; Wysb, ibid, xn; E. Lesber, VireA. Arch. voL 86; WEUKAMir, 
Lda-li. d. ffajuiraTii. Vienna 1880 ; Boss, Diteaiet of the Nervout S^tlem i 
London 1881 

(3) Herpes lablalis (fadalit) is an acute eruption of vesicles on the lips 
or around the mouth and nostrils. The vesicles last two or three days and 
dry up under a crust, without scarring. Its cause is unknown, but it is very 
often observed in couueiion with pneumonia and intermittent fever, and more 
rarely in tyjihoid. 

(3) HetpM progenltalia <praeputiali») affects the penia, clitoris, or labia : 
its course ia similar to that of nerpea labialis. 

(4] Herpesirls and herpes citcinatns are according to Kapos[ the same 
as erythema iris and circiuatua (Art. 3(i7). The vesicles occur on the back of 
the bands or feet and form sepiuute or concentric circles ; they fade after 
eight or ten days. 

(5) Herpes tonsoraiiB Teslcnlosos is a siteciol form of tinea (herpes) 
tonsurans (Art. 411), on afl'ection causal by a vegetable parasite. Circles of 
vesicles of various sizes are formed by successive marginal crops starting from 
a centre ; the older vesicles dry up as new ones develope, 

384. Pemphlgiii is an eruption characterised by the forma- 
tion of vesicles and blebs varj-iiig in size from that of a small pea 
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to that of a goose's egg. TKe vesicles are usually preceded by red 
^Kits and wheals, but they may rise on what seems unaltered skin. 
The contents are at first cloar and waterj', or it may be slightly 
blood-stained; but afterwards they become turbid and purulent. 
The exudation at length dries up and crusts are formed, under 
which the lost epidermis is reproduced {pemphigus mdgaris). In 
other cases the regeneration of the epidermis does not at once take 
place, and the separation of the epidermal layer covering the bleb 
extfinda, so that at leneth a large area of the corium may be 
denuded {pemphigus foliaceus). When the skin of the bleb is 
removed the exposed surface is red and moist until a crust is 
formed from the superficial exudations. In such cases the corium 
is always more or less infiltrated, and sometimes it may in 
part become necrotic and break down {pemphigtts maligmis and 
diphtheriticus). Granulations are then produced, but they too are 
veiy liable to necrosis (KAPOSI). 

The smaller vesicles are usually loculatfid, the large blebs are 
single. The under-aurface of the epidermal shell of the bleb is 
often beset with epithelial projections, which have been pulled out 
of the tubes of the hair- follicles. 

Four chief fomia of pemphigus are distinguished according to their cttoical 
cLftracters (Kaposi). 

(1) Femphigna acntns is ao acute affection manifested hy on eruption of 
scattered blebs, with or without fever. The btebs lost a few hours and then 
dry up into crusts. When these foil off the corium ia covered with new 
epidermis, and the nttack is at an end. 

(2) PemphlgoB chronlcns vulgaris is characteritwd hj the formation of 
large tense blebs, accompanied by a certain amount of fever. The eruption 
takes place by successive crops. According to the mode in which the blebs 
are grouped, we have pemphiaia disteminatu* (scattered irregularly), pemphigut 
eon/ertug (closely aggregated), pemphigut cirdnatvs (in circles), and pemphufu* 
gi/ratui or terpiginoiijit (in convoluted or undulating lines). The disease la^ta 
&oin two to SIX months, and sometimeB ends fatally. Gibler {Qaz. de Para 
1681) asserts tliat febrile pemphigus iu a bacterial affection. 

(3) Pemphigus foliaceus is the severest form of the disease. It is 
distinguished by its prt^ressivo character ond the imperfect way iii which 
the lost eiudermis is reproduced. After months or yeais the entire surface of 
the body may be affected. The sldn is ttien in places brown and parchment- 
like, in others red and weeping ; the spots are covered with crusts and 
fissured in various ways. 

(4) Pemphigus syphiliticufl ia considered in Art. 386. 

3S5. Eczema is a skin-disease which may be acute or chronic ; 
the eruption consists of papules, vesicles, or pustules ; the skin is 
more or less reddened and swollen, and desquamates, or ' weeps,' or 
is covered with large continuous scabs. Eczema is set up by ex- 
ternal irritation. When the irritation is slight the eruption con- 
sists of small papules, and thus eczema papuloeum is the mildest 
variety. Somewhat more intense irritation causes smalt vesicles 
to arise, and we have eczema vesicidosum; when the vesicles dry 
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Up they are cast off as scales. If the irritation is still more intense 
or the skin highly susceptible, a considerable area becomes pain- 
fully red and swollen {eceema ert/thematositm). On thia vesicles 
arise, which are at first clear but soon become purulent {eceema 
pustulosum). When the upper shell of the vesicles is removed (as 
by scratching) the exposed surface pours out liquid and is said to 
' weep' (eczema madtdans). The epidermic surface deprived of its 
horny layer by desquamation or otherwise has often a deep-red 
tint (eczema rubrum). Crusts are formed by the evaporation of 
the sero-purulent exudation poured out on the surface (eczema 
crustoxum), and pus sometimes gathers beneath the crusts (eciema 
impetiginosum). In other instances new epidermis is formed be- 
neath the crusts ; when the criista are qaat off the surlace then 
looks red and brawny and scales are freely shed {eczema aquajoo- 
sum). As the disease disappears the skiii gradually recovers ita 
normal appearance, though some slight pigmentation often remains 
(Kaposi). An eczematoua eruption consisting of pustules of the 
aitQ of a small pea, and drying into scabs without rupturing, is 
often described as Impetigo. Much larger pustules, seated on an 
inflamed and reddened base and drying into brown scabs, constitute 
ecthjrnuL ZmpetiKO contagiosa is a contagious eczematous erup- 
tion (TiLBuHY Fox, Brit. Med. Joiim. 1864; Unna, Viertelj. f. 
Derm. u. Syph. vii), It chiefly attacks ill-fed or weakly children, 
and affects the head and limbs : vesicles as big as a cherry-stone 
arise on a reddened base, and presently dry up into yellow crusts. 

The inflammatory process in eczema is often chronic, and the 
skin is then beset with vesicles, pustules, scales, and scabs, all at 
the same time. 

The textural changes in the cutis consist of serous and cellular 
infiltrations of the fibrous tissue. The cellular infiltration is 
especially dense in the pustular and impetiginous varieties, and 
the subcutaneous tissues are often infiltrated in the same way. 

As regards the epidermis, some of the cells of its mucous 
layer perish in the vesicular stage, and some are compressed and 
stretched into fiiaiform or other shapes. The liquid exudation 
contains numbers of leucocytes, which are found not only in the 
vesicles but also scattered among the unaltered epidermal cells, 
and even in their interior. In many cases the epidermis perishes 
outright, and even the papillae may be destroyed when the inflam- 
mation becomes suppurative (eczema impetiginosum). 

The after-effects of eczema are various. Slighter forms leave 
no trace behind, the skin being restored ad integrum. If the 
papillae have been injured or destroyed they are not replaced, and 
a cicatrix is produced. Chronic eczema gives rise to pigmentation, 
and to hv'pertrophy of both epidermis and cerium ; when the 
hypertrophy is great the skin appc-ars thick and dense as in 
elephantiasis ; when the papillae are likewise enlarged the surface 
becomes warty and tuberculated. Hypertrophy of the epidermis 
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being generally accompnnied by the formation of plates, scales, and 
flakes, an appearance recaUing that of elephantiasis combined w-ith 
ichthyosis is produced (Arts. 394, 396 and 413), So long as the 
inflammation persists the hypertrophied fibrous tissue is thickly 
beset with clusters of young leucocytes. Tliey are occasionally 
aggregated into nodules containing giant-cells. 

386. The puatular S3rphillde follows upon the papular form 
(Art. 379) by the development of pustules above the papules. 
Small pustular and large pustular varieties may be distinguished. 
The latter are often described as sj^philitic variola, acne, or impetigo. 
The pustules are surrounded by a red infiltrated raised border. 
When the papules and pustules grow to any considerable size the 
eruption is described as pemphigus sr/phiHticus, and when thejw 
harden into crusts they form ruina syphilitica. 

The ByphlUtlc pemphlgiu of Inlknts (Fig. 152) calls for 
special mention. It occurs chiefly on the limbs of infants suffering 
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from congenita] syphilis, and may appear at birth or in the first 
few weeks of life. The vesicles arise in the same way as other 
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iDflamniatoiy vesicles, by the destruction and solution of the cells 
of the mucous layer. But the affection is distinguished by the 
fact that the floor of the vesicles and bleba ia occupied by lajge- 
celled vascular granulation-tissue (t) developed from the cutis and 
papillae. 

In&ntile svphilitic pemphigus ia cot strictly one of the group of afTectiona 
we are now discusiiUig. It differs &om them imianiuch aa it iocludeB the 
formation not only of an inflammatory exudation, but also of new-formed 
vascular gmn Illation ■tissue. It has been mentioned in this place because its ap- 
pearance to the naked eye so cloeely resembles that of the other phlyctaeBoaea. 

387. Small-pox or variola is a general febrile disease charac- 
terised by the eruption of papules, vesicles, and pustules, and 
caused by the infection of the system with variolous poison. After 
a certain interval from the time of infection the skin becomes 
suddenly beset with hard red papules of the size of a pin-head, sur- 
rounded by a red areola. Some of the papules enlarge and chan^ 
into clear vesicles most of which are umbiUcated, i.e. depressed in 
the centre. In two or three days the content-s of the vesicle* 
become turbid, and the vesicle becomes a pustule. At the same 
time the umbilication usually disappears, and a zone of intense 
hyperaemia is formed around the pustule. In three or four 
akys it dries to a brownish scab, and this in a few days more 
falls off leaving behind a slightly pitted spot, which may be red 
or brown or white in colour: in a short time the spot also dis- 
appears. 

Frequently however the course of the disease is much less 
favourable. Some of the pustules do not heal up without cica- 
trisation, so that scar-like pits are left which at first are dark-red, 
but afterwards are white and permanent. This is especially the 
case when haemorrhage takes place into the pustule, or when the 
eruption is so copious that the pustules run together (confluent 
small-pox). The skin appears rough and tuberculated and is 
much swollen. When the cap of the pustule is forced off by the 
accumulating pus within, the suppurating corium is laid bare, and 
parts of it may become necrosed or gangrenous. The affected 
spots have a dirty grey or black tinge. 

The variety distinguished as haemorrhagic or black small-pox 
(variola haemorrhagica or purpura variolosa, Art. 361) is remark- 
able for the dark-red colour which overspreads the entire surface of 
the body as the fever sets in. Patches of haemorrhage appear, and 
soon enlarge in an astonishing way. Death ensues in a few days, 
and on post-mortem examination haemorrhages are found in various 
internal organs. In other cases a multitude of small hard papules 
appear on the skin, which is intensely swollen but not necessarily 
discoloured; haemorrhagic patches follow in one or two days, and 
speedily coalesce into larger ones. This form also is apt to end 
fatally, 
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388. The histolo^cal changes observed during the evolution 
of the variolous pustule have already been partially treated in 
Arts. 371 and 372. The first change is the swelling up of the cells 
of the mucous layer of the epidermis immediately over the tips of 
the papillae. Weigert has shown that the swollen cells are 
transformed into pale denucleated masses resembling coagula. 
This is followed by complete necrosis and solution of the affected 
cells in the exudation which at this stage ia poured out from the 
papillary vessels, while the degenerative swelling and change 
extend on all sides. Only small portions of the epidermal tissue 
withstand solution, and these are chiefly cell -membranes, or 
degenerate denucleated or sometiroes nucleated masses representing 
coa^lated cells ; these are stretched and compressed by the 
accumulating exudation into bands and threads and partial septa 
crossing the excavations in the epidermis. 

Thus at the climax of the process the pock or vesicle consists 
of a cavity traversed by shreds of membrane and fibres and 
distorted cells (Fig. 153 f) covered at its highest part by the 
homy layer only (t), but towards its margins by some of the surface 
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layers of the epidermis as well. The floor of the cavity is fonned 
of remnants of the inter-papillary portion of the rete Malpigbii (g), 
and in part of denuded papillae (A). The papillae and the upper 
layers of the cutis are swollen and beset with leucocytes ; and the 
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liquid contents of tho vesicle already contain niimeroiia free cells 
and pU3-corpusclea (/,). 

As the pock becomes a puatule the number of pns-corpusclea 
which pass into the cavity from the papillary vessels increases, and 
the shreds and septa break down. The pustule dries into a crust, 
the infiltrated cells are re-absorbed, and repair begins under the crust 
starting from the margins where the epidermal cells are uninjured. 

A pock like that in Fig. 1 53 leaves no ecar behind it, as nothing 
is destroyed which is not completely replaced. When tho in^am- 
mation is more intense the process of healing is different, inasmuch 
as the papillae themselves break down or suppurate. Complete 
repiair is no longer possible, and the site of the pock is marked by 
a cicatricial depression (pock-mark or pit). A pock in which the 
papillary layer suppurates ia sometimes called a diphtheritic pock. 

Recent reaearchea Iiavh made it probnljle that siiuill-pox is due to the 
invasion of a Bpeoiflo bacterium (Art. 204). Weioert (Anat. BatrSffe tw 
Lthre voji den Pocien Breeku 18T4) thinka the first effect of the vima is to 

Sroduce aeorosis of the epidermal cells, and that all ths other phenomena are 
UB to the reaction set up in consequence of this neoroaia. Thia view aeema 
somewhat one-sided. Even if we grant that the virus has a destructive action 
on tho epidermis, there appears no reason to douht tliat it has also an injuriouB 
effect upon the vessels, producing in their walla the alterations nhich lead to 
the phenomena of indammatioo. The early appearance of the exudation is in 
&vour of such an inference, and the epidermal changes above described follow 
naturally upon the eiudation. 

UsNA'a atatoment ( VircA. Arch. vol. 69) — that the pock is aeated on the 
doepeat or basal stratum (jrfriffum lucidum) of the horny layer — Zleoler haa 
not been able to confirm : but their researches were not carried out on the 
same port of the body. Zieqler found that the vesicles wore scat«d ahovs 
the reto Malpigliii only in cases where a certain amount of regenerative 
epidermal proliferation had taken place on the floor of the cavity. The mode 
in which this would tend to raise the pock towards the atufoce has been 
pointed out in Art. 374 (Fig. 149). Fig, 153 shows how tha regenerative 
growth of the epidermis near the papilla b on the left margin tends to thrust 
tlie vesicle upwards. 

The umbilication of the vesicle has given rise to some controversy. Rind- 
FLBIBCH (Pat/toloffiaU Butoloffv voL I London 1872) and Hbbra {Dueaiet of 
the iHn l) think the roof of the cavity ia held down by the persiHtence rtf 
the tubes of the hair-follicles and sweat-glands. AoapiTZ and Basch ( V-avh. 
Arch. vol. 38) maintain that the distension of the middle parts by the 
exudation does not keep paco with tho elevation of tha margins by infiltmtivo 
aweliiug. Wiboeri states that the ahreda and partial septa which crosa the 
cavity auftice to hold down the cap in its centre. Probably both the factors 
empbaaised by the latter authors oome into play. 

The vesicles of vaccinia, produced by vaccination, have the aame structure 
and pasa through the soma stages as the variolous vesicle. The eruption does 
not tend to become generat 

Ohicken-poZ or varicella is a febrile disease characterised hy eruptions of 
vesicles in Huccessive crops, and caused by a atiecific contngium. The veeiclaa 
atart in ro^ slightly-rawed spots, which Bi)eodily become infiltrated and 
distended with a clear hquid ; they are usually surrounded by a reddened 
areola. They may be as large aa a a:jilit pea, and are sometimes umbilicated. 
In a day or two their contents become turbid, and then they rapture or dry 
up into dark adherent acaba. Aa tho scab separates a reddish stain ia left, 
woich usually disappears in a few days. 
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c. Eruptions ending in necrosis, sappuration, ulceration, or 
gramtlaiion, 

'ifi9. The atfections of the skin which we have hithuitu 
discussed have been iDtlammatioiis either of a tratisient kitid 
ending in complete recovery, or such as produce sensible changes 
of Btnicture but not complete destmction of the skin. Only as a 
rare exception do they give rise to loss of substance calling for 
repair by granulations and cicatricial tissue. 

The processes now to be described are inflammations which is-iiue 
in suppuration or necrosis of portions of the integument, and to 
which the development of gramdatious and cicatricial tissue is the 
ordinary and typical se<juel. 

The injurious aeencies which induce the skin-affections of this 
group are iu part tne same as those concerned in the less grave 
affections ; but much more frequently they belong to a special and 
peculiar class, namely the class of speciiic contagia or infective 
poisons. The differences in the intensity of the inflammatory 
processes set up are iu part due to differences of predisposition 
m the patient, and in part tu differences in the intensity of 
the injury or the virulence of the poison. A typical example of 
the first is afforded by small-pox, which in 'protected' patients, 
that is in patients with but sl%ht predisposition to the disease, 
runs a mild course without any marked after-effects: in unpro- 
tected or predisposed patients the inflammation set up leads to 
extensive and permanent destruction of the skin. An obvious 
example of the mcrease of the effect with increase in the intensity 
of the injurious agency is afl'orded by bums of the third degree (Art. 
381). In such burns the epidermis, the cutis, and perhaps the 
subcutaneous tissue, are desti-oyed or killed : intense inflammation 
then ensues, by which the dead tissue is gradually separated from the 
living. Granidations are developed in the form of fleshy upgrowths 
from the floor of the wound, and from them acar-tiasue is elabo- 
rated, which may become more or less completely covered over with 
new epidermis growing from its margins. The scar is smooth and 
devoid of any regular papillae ; and it soon becomes vascular and 
therefore red in tint After a time however many of the vessels 
shrivel up, the tissue becomes pale, contracts, and forms a white 
tense puckered cicatrix. When the loss of substance caused by 
the onginal bum is extensive, the contraction of the scar may be 
80 great that the function of the part (a limb, for example) may be 
seriously interfered with. 

The general effects of high temperatures are also produced by 
much lower temperatures, the difference being rather one of extent 
and degree than of kind. The inflammation induced may be 
slight and trausieDt, and may lead to necrosis of small portions of 
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the integument The necrosis is followed by & definitive inflam- 
mation By which the dead tiasue is separated, and then granula- 
tions and cicatricial tissue are formed. 

Many corrosive chemicals act like high temperatures, and the 
effects of mechanical injury are often graduated in much the same 
fashion according to the intensity of the injury. Thus cuts and 
wounds which neal up without loss of substance may be dis- 
tinguished from those in which deficiency or destruction of tissue 
requires to be made good by the development of a bulky cicatrix 
(Arts. 106—111). 

It need hardlj be said that the above account by no meana exhaiuts the 
ways in which eitemal injury may affect the ekin. In speaking of temperatures 
VB have had in mind only the direct efiecta of short exposuro to somewhat 
high and somewhat low temperaturuB. But it is weU known that exposure to 
temperaturea difiering little &om the normal may produce notable effects on 
the akin if It ia long coutinued or frequently repeated. Repeated oooling of 
the feet and handa gives rise in suBceptinle patients to what ore called 
cbUblains (p^'nioaei), that is to hvid swellings of the skin due to inflam- 
matory exudation and often passing into suppuration. Similar remarks apply 
to many other varieties of injurious agency. 

390. Of the cutaneous inflammations leading to suppuration 
and necrosis which have received special names (on account of their 
peculiar course or mode of origin) we must in the first place mention 
two — ^namely phlegmon or phlegmonous inflammation, and malig- 
nant pustule. 

Phlegmonous Inflammation or cellulitis is due to the in- 
vasion of a micrococcus (Art. 204) which enters the cutaneous 
tissues at some wounded spot. In the living patient or after death 
the affected skin is intensely reddened and swollen. The swelling 
is due to an abundant infiltration of sero-punilent, fibrino- 
purulent, or simply purulent liquid in the spaces of the cutaneous 
and especially the subcutaneous tissues. In recent cases the 
micrococci are also to be found in these tissues. 

The violent inflammation set up and the consequent disturbance 
of the circulation lead to the death of the tissues over a greater or 
smaller area, and extensive suppuration results. Collections of 
pus, or phlegmonous absceHes, are thus formed in the skin and 
subcutaneous tissue, and they contain shreds and fragments of 
necrosed tissue. 

Phlegmonous inflammation chiefly occurs in the limbs, A 
special variety attacks the phalanges of the fingers and leads to an 
extremely painful swelling with partial suppuration : it ia called 
whitlow (panaritium or paronychia tendinosa). 

Malignant pustule or specific anthrax is an affection caused 
by the invasion of the Bacillva anthracis {Arts. 186, 206). It almost 
always attacks parts that are habitually uncovered, and especially 
the face. In the skin it begins with redness and swelling which 
spread from the site of infection. This last soon becoiues gangrenous 
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and is often surrounded by a ring of dark or livid blebs ; a small 
umbilicated bleb sometimes covers the site itself. Now and then 
large tumour-like swellings arise, whost; general configuration is 
that of a magnified pock (Koch), the umbilicated summit being 
dark-coloured and the margin formed by a yellowish circular 
elevation. When the blackened epidermal cap is cast ofiF a clear 
liquid is poured out from the diseased tissue : no pus is ever formed. 
The swelling is due to sero-fibrinoua and cellular exudation. The 
neighbouring lymphatics and glands speedily become affected. 

An atfection of the akin resembling that due to anthrax may 
be caused by an invasion of micrococci, the infection starting as in 
anthrax from some small surface wound. Occasionally it may be 
caused by the sting of an infected insect. The intensity and extent 
of the swelling is usually greater than in anthrax, and gangrene 
sets in aniund the site of infection. After the necrosed tissue is 
cast off the wound may cicatrise ; but occasionally fata! blood- 
poisoning is induced. 

Another allied form, also due to bacteria, is the so-called 
hospital gangrene. It is a traumatic infective disease which 
may attack any wound, but is most apt to occur in connexion with 
minor surface wounds like those due to cupping or leech-bites. 
The micrococcus which causes it is specific. The infected wound 
assumes a dirty yellow or grey tint and becomes gangrenous. 
When the wound contains granulations they become discoloured and 
change into a yellowish creamy pulp which speedily breaks down and 
liquefies, and the wound secretes a putrid serous or sanious liquid. 

Oangrenous bed-sorei are not to be confounded with 
Bpeci6c hospital gangrene. They occur in emaciated patients with 
feeble circulation. Very slight pressure is therefore enough to 
cause necrosis of the skin. The affected parts are livid or black, 
and under the influence of ordinary septic organisms become 
putrid and break down. The commonest sites of such bed-sores are 
over the sacrum, great trochanter, and heel. They often extend 
through the skin to the tissues lying beneath. 

Cadaveric poison (?o-caIled) is apt to induce grave inflam- 
mation leading to suppuration and necrosis. The affection normally 
continues as a local one, painful redness and swelling are set up 
round the infected spot, and these are followed by suppuration. 
In other instances the inflammation becomes diffuse and phleg- 
monous, or lymphangitis is set up in connexion with the local 
affection (Art. 314). When it becomes chronic, hyperplasia of the 
skin with enlargement of the papillae and thickening of the 
epidermis is produced. The knotty and tuberculated projections 
thus formed arc spoken of as necrogenic or ' dissecting- room ' 
warts. 



Ulcers of the skin. A cutaneous ulcer is an open 
wound extending to the cutis, the tissues of the floor and margins 
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being infiltrated with i[i6ammatory products and undeigoing 
progressive molecular dis integration. Many ulcere have graou- 
lations covering their floors, wnich however show no great tendency 
to cicatriaaiion. 

Ulcers vary greatly in their outward appearance. Usually the 
floor is covered with a greyish film consisting of pus and necrotic 
tissue. The surface of the floor may be smooth, or nodulated, or 
irregularly excavated. The edges may be raised or underraiued, or 
abrupt and sharply cut or sloping ; they may be regularly rounded 
or sinuous or serrated. The surrounding parts may be iut^nsoly red 
and swollen or altogether unaltered, they may be hard aud densely 
infiltrated or soft and oedeniatous. The liquid exuded from the 
surface may be scanty or abundant, limpid or thick and creamy. 
Crusts or gum-like pellicles are often formed as the exudation 
dries, or the ulcer may be covered over with a dirty-looking 
diphtheritic film. 

An ulcer is generally the result of necrosis befalling a portion 
of skin which has previously been infiltrated with inflammatory 
products. The progressive disintegration of tissue, in consequence 
of which the ulcer grows in size, depends either on something in 
the nature of the tissue, or on the character of the injurious agent 
which sets up the inflammation; the latter being the more 
frequent factor. 

The following vaiieties are distinguished by their special mode 
of origin. 

(1) The Torlcose ulcer. This is primarily due to engorge- 
ment and dilatation of cutaneous veins and consequent oedematous 
infiltration of the tissues; comparatively slight injury is then 
enough to induce abundant cellular infiltration, and this passes 
into suppuration and necrosis. The ulcer granulates readily, 
but does not heal so long as the exciting cause persists. Not 
only does it fail to 'skin over', but it often continues to extend 
over the surface and may reach an enormous size. The surrounding 
fibrous tissues become thickened in consequence of the long-standing 
oedema and the formation of new tissue. The granulations have 
no special characters, and may be scanty or exuberant ('proud 
flesh*). 

The epidermis bordering on the granulations often thrusts in 
prolongations and off-shoots into the midst of them, but does not 
advance regularly over their surface. The tissues around aud 
underlying the ulcer usually show signs of persistent engorgement, 
such as cyanotic discoloration, desquamation of the epidermis, 
dilated veins, oedematous infiltration, etc. The leg and foot are 
the commonest sites. 

(2) The soft chancre or chancroid. This is a conta^ous 
localised venereal affection, beginning some twenty-four hours 
afler infection as a vesicle or pustule, and rapidly becoming an 
ulcer with a yellowish base and reddened border. It grows by 
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progressive molecular death of the border- tissue. The edges and 
base are at firet thickly infiltrated with cella, and these as they 
near the surface pass through successive stages of degeneration and 
decay, and at length form a layer of structureless detritus. A soft 
chancre may give rise to lymphangitis and bubo, but not to 
syphilitic disease. 

(3) The hard chancre. When a patient is infected simul- 
taneously with the venereal poison which gives rise to soft 
chancre and with syphilis, the base of the soft chancre becomes 
indurated about the third or fourth week after infection. The 
soft chancre is thus converted into a hard chancre. If the soft 
chancre has healed quickly the characteristic induration appears 
in the cicatrix. 

When syphilis is communicated without the simple venereal 
poison the first thing seen is a papule, which appears in the third 
or fourth week after infection. The papule extends laterally, and 
in eight or ten days becomes scaly or breaks down into an ulcer 
secreting a small quantity of senms or slightly purifonn liquid, 
which presently dries up into a cniat or scab. At the same time 
the base becomes indurated and forms a definite cartilaginous 
or parchment-like disc under the skin. This indurated sore is 
described as the initial sclerosis of syphilis, or the true Hunterian 
chancre. It is due to a dense cellular infiltration of the integu- 
ment, without any very special histological features. CORNlL's 
statement (Legons sur la Syphilis Paris 1879 ; Syphilis London 
1882) that the indurated tissue is infiltrated to an extreme degree 
is correct ; but infiltrations quite as intense are met with in other 
forms of granulomatous ulcer — notably in tuberculous affections. 
The reason why the infiltrated tissue is so hard seems to be — that 
the fibres of the connective tissue persist unchanged for a consider- 
able time, while in the soft sore they very speedily break down. 

The infiltrated cells are at first uniformly small, but in the 
later stages they are larger, epithelioid, and often multinuclear 
(Art. 128), The induration sooner or later disappears, the parch- 
ment-like form being the first to go. If no ulcer has been formed, 
a scar-like unpigmented spot is left behind ; if an ulcer has been 
formed a regular scar takes its place, 

(4) The gummatous ulcer. Gummata of the skin (the 
papular or tubercular syjihilide) may give rise to a second variety 
of syphilitic ulceration. Nodes of various sizes are formed in the 
skin or subcutaneous tisstie, and are either re-absorbed or break 
down and ulcerate, the ulcers having indurated bases and edges, 
and often spreading over a wide extent When the secretion as 
it dries forms a thick raised crust over the sore, the affection is 
described as syphilitic rupla. It is characterised by its infiltrated 
border. For the structure of gumraata see Arts. 129 and 130. 

(5) The icroflilous ulcer. This begins with the formation 
of cellular nodes or nodules which appear in the skin or subcut- 
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often induced (A), and epidermal growths penetrate the deeper layers 
of the skin ; when they reach a certain size they remind one of the 
cellular ingrowths of carcinoma. The surface layers may more- 
over be here and there swollen, or vacuolated, or in process of 
desquamation. 
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The hair follicles and sebaceous glands are also affected and 
the hair perishes in consequence The glands cease to secrete 
sebum and may become greatlj distended and enlarged by the 
accumulation in their ducts of epithehal cells Sometimes the 
cellular m£ltratiou is most dense m the immediate neighbourhood 
of the sebaceous glands. 

The infiltrated tissue generallj becomes necrotic softens and 
breaks through the epidermis (g) m this way lupous ulcers are 
formed which by gradual advance may involve a very large extent 
of the surface. In some cases however the nodules are re-absorbed 
without ulceration. 

Some of the extravasated cells are utihsed in forming new 
fibrous tissue, and the papillae may in this way become notably 
enlarged, the akin as a whole may thicken, and at length the 
ulcerated tissue may be replaced by a cicatrix. After a time the 
new tissue contracts and a puckered scar is left. 

Lupus first appears as a local eruption of small bright red or 
brownish spots (Kaposi); after a time nodular prominences can be 
seen and felt under the skin, and the nodules coalesce so as to 




form larger nodes and tubercles {lupus twitidus). In a few 
weeks retrogressive changes eet in: if the nodules are absorbed 
the epidermis becomes wrinkled and desquamates {luptis exfolia- 
tivus) leaiing a acai--like patch behind ; if they soften and break 
through the surface (lupus exuherans or exedens) rounded ulcers 
are formed, with soft and reddened margins and red granulating 
floors, secreting pus and often becoming crusted over. The ulcers 
may heal by scarring and skinning, or warty growths may appear 
on the floor {lupi(s verrucosita or papillaris). If the nodules are 
at the outset irregularly scattered the affection is described as 
lupus disseniinatus, if they are arranged in sinuous lines as 
lupus serpiginosus. 

Lupus most commonly attacks the nosCj but it very often 
occurs elsewhere on the face, in the neck, ears, mouth, nostrils, 
pharynx, laiyns, and on the limbs, rarely on the tnmk. The 
Buccessive ulceration and cicatrisation of the skin may in the 
course of yeaia give rise to very remarkable deformity and dis- 
figurement. 

LeproBy has already been treated in Art. 131. The skin 
in this disease may be covered with flattened or nodular patches 
of cellular infiltration, which are red, brown, or white on the 
surface, and end cither in desquamation or ulceration ; the leprous 
patches and sores contain the specific Bacillus leprae (Art. 206). 
According to voK Recklinghausen the separate nodes and 
tuberosities develope chiefly around the cutaneous nerves. The 
ulcere formed by the disintegration of the nodes may become 
very deep and wide, and lead to the separation and loss of portions 
of the limbs {lepra mutildns). In lepra vmculoaa the skin is 
disfigured by di^se pigmentations interspersed with streaks and 
patches of white. 

Referencea on laprosy :— Arts. 131, 206 ; BBHBBNn, Schmidt's JaJirimc/Mr 
vol. 192 (a full Bumuary of recent work) ; Kapqsi, Helrra's Biieaifi of lAe ttin 
iv; HiLLiB, Leprot^- in Britith Ouiana Ijondon 1881 ; DUHBINO, Diseatet of 
the iKii 1882 ; DiMSCH, Virck. Arck. vol 92. 

On lupus see Hbbr* and Kaposi, Ditaata of the stiit vol. rv ; Vibchow, 
Die kranihafimt OackwiiltU; Acsfitz, Wien. med. Jahrb. 1864; Laho, 
Vierteljahrs. f. Derm. u. Syph. I, II ; Kaposi, ibid. VI ; Jarihch, ibid, vn ; 
Fribdlauder, Vircli. ArcA. vol. 60 ; Tboma. \bid. vol 65 ; Thin, Med. eMr. 
Tran*. Lxn (1879). i 
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393. The inflammatory processes discussed in the last few 
Articles have this in common — that the formation of new tissue 
is inconsiderable, and in general little more than is necessary to 
make good the tissue which is lost. Even the gronulouiatous affec- 
tions usually end in disintegration and ulceration, in the course 
of which the new granulation-tissue poriahes. But we pointed 
out one or two exceptions to this rule, as for instance under 
eczema (Arts. 385, 392) and necrogenic pustule (Art. 390), in 
which chronic inflammation resulted in hyperplasia of the skin. 

The hyperplasia may extend to the epidermal structures 
as well as to the fibrous elements. The excessive production of 
epidermal cells may be manifested simply by increased desquama- 
tion, or by thickening of one or more of the epidermal strata. 
Hyperplasia of the fibrous strata always involves an increase of 
their thickness over a more or less extensive area. When the 
papillae are the structures most affected, they increase chiefly 
in length and often become subdivided as they grow, giving rise to 
unevennesses of the surface, which may be alight and wide-spread 
or Bj^regated into tumour-like masses. 

The new tissue, while still recent, contains abundance of cells, 
and is in fact not far removed from granulation-tissue : in more 
advanced stages it contains fewer cells and is densely fibrous and 
scar-like. Both types may coexist in the same case. 

394. When a part is continually exposed to slight mechanical 
irritation inducing often-repeated hyperaemia or slight inflamma- 
tion, the epidermis may at length become hyportrophied. If the 
homy layer is chiefly involved, and callous or homy growths result, 
they are described as caUosltleH (tyhmata). They are commonest 
on the bands and feet. 

When the callous thickening extends inwards and presses on 
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the papillae so as to lead to tlicir atrophy, we have what is called a 
com (clavus). The constant irritation of the pajnllary layer thus 
caused, especially when associated with external friction or pressure, 
induces more or less intense inflammation, and this occaaionally 
passes into suppuration. 

Sometimes the hypertrophy takes the form not of flattened or 
discoid thickening hut of a hom-like protuberance (comw cutanewm), 
which may reach a considerable size. The base usually includes 
a few enlarged and vascular papillae. 

Inflammatory warts are essentially of the same nature as 
the hypertrophie.'i just described, though their appearance is very 
different. They are the result of long-continued irritation of a 
special kind, One of the commonest forms is that known as the 
venereal wart or cauliilow er excrescence {condyloma acuminatum). 
This is usually seated on some part of the external genitals or 
around the anus ; the special imtation which induces it is that 




Fia. 155 TenbbBiil wtni 

[I^jecttd preparaliim itained teith hannatoxyhn x80) 

a enlarged and branched papiUa b thiokened epidarmia 

caused by urethral discharges chancrous pus decomposed pre- 
putial or vaginal secretions etc The papdlae and the upper 
strata of the rete Malpighii become hvpertrophied the former 
(Fig, 155 a) become elongated and branched and their blood- 
vessels are enlarged. The fibrous tissue on which thej stand often 
becomes tumid at the same time while the epidermal layers 
become thickened and hypertrophied and so may cover over some 
of the irregularities caused by tht branching of the papillae. But 
many of these remain and arc markedly exaggerated so that the 
entire growth takes on a typically papdiomatous appearance. 

These warts are often very numerous and crowded together at 
one spot. Though small and inconspicuous at first thev may grow 
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to a remarkable size, and look like heads of cauliflowers. The 
papillae as they grow tend more and more to subdivide ; they are 
composed essentially of vascular fibrous tissue, but they always 
contain a number of leucocytes, and the base on which they stand 
is always more or less infiltrated. The lymphatics in the neigh- 
bourhood may be extensively inflamed, as appears by the accumu- 
lation of cells within and around them. 

Inflammatory papillomata may iu like manner grow from the 
floor of an ulcer, especially such aa occurs in connexion with chronic 
impetiginous eczema {Art. 385). They may cover a wide area and 
give rise to diffuse warty thickening of the skin {Art. 395). They 
usually possess an abundant cellular stroma, and might almost be 
described as consisting of granulation-tissue. The epidermal strata 
are occasionally absent, but they maj' be present and notably 
hj'pertrophied. Scales and crusts of epidermal cells are frequently 
formed. 

395. Acquired elephantiasis {elephantiasis arabum, pachy- 
dermia) is a chronic and extensive hyperplasia of the skin and 
subcutaneous tissue. The various affections which have been 
described as elephantiasis {arabum) are certainty not all of the 
same nature ; but if we except what is sometimes called elephan- 
tiasis mollis or fibroma raolluscum (Art. 399), an affection depending 
on some congenital condition, they are all associated with some 
cause which gives rise to long-continued or often-repeated inflam- 
mation of the integument. 

We said in Art. 394 that eczema was sometimes to be regarded 
as an inflammatory process leading to hypertrophy of the papillae. 
This hypertrophy may extend to the cutis and subcutaneous tissues 
and lead to notable thickening of the entire skin, especially in the 
legs. Other chronic inflanimations may tike eczema lead to a 
pachydermatous condition of the skin i such are, for instance, 
chronic varicose ulcers, and chronic inflammation of bones lying 
immediately underneath the skin. Many of the forms of elephan- 
tiasis, and especially those to which the name is more properly 
restricted, take their rise in frequently-recurring erysipelatous in- 
flammation. Tropical elephantiasis is now generally recognised id 
bo ultimately due to the presence of the Ftlaria sanguinis homvais 
{Art. 235), a parasite which infests the lymphatics of the scrotum 
and lower limbs, and gives rise to inflammation and obstruction of 
the lymph -current. 

Acquired elephantiasis may affect very various parts of the 
body, but is chiefly met with in the genitals and tower limbs. 
The enormous thickening and overgrowth of the integumenta 
lead to great defonnity, which is especially noticeable in the case 
of the lower hmbs. Aa the leg becomes more and more thickened 
the distinction between foot and leg is gradually lost, and the limb 
at length looks like an elephant's. The scrotum may grow till it 
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forms an enormous tumour reaching to the knees or lower, asd 
may weigh upwards of a hundred pounds. 

396. The affected parts of the akin in elephantiasis may be 
dense, hard, rough, and white (elephantiasis dura), or soft and 
greyish (elephantiasis vu^lis). When the tisane is cut into, a more 
or less abundant escape of lymph takes place : where the lym- 
phatics are much dilated (elephantiasis lympkangiectatica) the 
lymph may flow away in considerable quantity. 

The blood-vessels may be dilated and hypertrophied, or alto- 
gether unaltered. The subcutaneous and even the deeper-lying con- 
nective tissue may be involved in the general hypertrophy. The 
surface is either smooth (elephantiasis glabra), the homy layer 
being unaflfected. or rough and warty (elephantiasis vemicoaa) or 
tuberculat«d (elepfiantiasia tuberosa), or covered with papilloma- 
tous excrescences {elephantiasis papilhmatosa). The homy layer 
is frequently thickened and altered, forming a covering of coherent 
scales or plates : the condition is sometimes described as acquired 
ichthyosis (Art. 397) or keratosis. 

The structure of these olephantoid thickenings varies greatly. 
When they follow upon eczematoua or ulcerative affections they 
are usually cellular and akin to granulation-tissue : sometimes 
they contain nodular aggregations of cells exactly resembling 
tubercles, and the lymphatics and the tissue around them are 
crammed full of lymphoid cells. On the other hand the tissue is 
in many cases poor in cells and coarsely fibrous in texture, giving 
one the impression that the normal fibrillae are not so much in- 
creased in number as in individual thickness. Between these 
extremes there are numerous transitional forms, varying in the 
proportion of cells they contain and in the coarseness and abun- 
dance of the fibre. 

The hyperplasia is in general uniform, but cases occur in which 
the thickened tissue is beset with irregular nodules, or in which 
the new tissue is more abundant roimd the sweat-glands and 
hair-follicles. The papillae are more or less enlarged. 

The hyperplasia is probably to be regarded as resulting fi-om 
an over-nutrition of the parts, which again depends on some 
inflammatory alteration of the vessels. Cell-multiplication is 
further favoured by the partial occlusion of the lymphatics. This 
obstruction is well marked within the lymphatic glands, which are 
often hyperplastic in consequence of chronic inflammation. The 
production of IjTiiph being mcrcased and its outflow impeded, the 
tissues become saturated and the lymphatic vessels notably en- 
larged. 

Sclerodsnna is a rare aud ver; peculiar affectinu of uukuowii origin, whicli 
attacks oilults. It takes the form uf local or general atifteniug and hordenioj; 
i^f the skin without any apparent external cauB« : it is Homenbat rapid in ita 
oneet, aud then renmiiis stationary or paBses away, to be succeeded ny a fre»li 
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attack or by a condition of cutaneous atrophy. It affects the fSeu^e, limbs, and 
trunk ; the patient often being literally ' hide-bound.' The sldn feels as hsurd 
as a board, or like that of a frozen corpse (Kaposi). It is said that the fibrous 
tissues of the skin are hyperplastic and here and there infiltrated with small 
cells (Chiari, Viertdj.f. Derm, u, Syph, v ; for cases see Duhrinq, Diseases of 
the skin 1882). In one case of the disease Heller {Arch. /. klin, Med. x) 
found that the thoracic duct was obliterated. 

Sclerema neonatonun is a hardening of the subcutaneous connective 
tissue met with in infants, and chiefly affecting the legs and feet. According 
to Langer (Wiener Sitzungsber. 1881), it is due to the solidification of the 
panniculus adiposiu by cold when the infant becomes collapsed. The &t of 
children contains more palmitin and stearin and less olein than that of adults : 
it solidifies at 45® C. Adult fat at ordinary temperatures separates into two 
layers : the upper or liquid layer solidifies at (fi C, the lower or semi-solid layer 
liquefies at 36^0. 




NON-INFLAMMATORY HYPERTRUPHIES AND TUMOURa 



397. Ichthyoili is a general affection or deformity of the skin. 
characterised by the formation of epidermal scales and plates, and 
of warty growths. It consist'* in an excessive proliferation of the 
cutis and epidermis ; and is hereditary and congenital, though 
it does not usually manifest itself till the first or second year 
of life, Leloir has in two cases found the cutaneous nerves in 
a degenerate condition, and regards the disease as of nervous 
origin. 

The homy layer is enormously thickened, laminated, and fis- 
sured (Fig. lJ>6cj; the rete Malpighii on the other hand is slightly 
developed in comparison, and passes without transition into the 
homy layer. In ichthyosis aijn-plex the papillae are not enlarged. 
In very alight cases the skin is simply beset with small nodules 
(Kaposi) covered with a thin scale and containing a coiled-up hair 
{lichen pilaris). This condition is met with chiefly on the exterior 
surfaces of the limbs. In more marked cases contiguous scales or 
plates of various nizes up to that of a sixpence are formed, ^ying 
the surface the look of crticodile-akin [ichthyosis nitida). These 
may subsequently become rough and dirty or discoloured {ichtkyoms 
nigricans). When the papillae are hypertrophied as well aa the 
epidermis, the surface becomes extraordinarily rough and irregular; 
sometimes the elevations stand iip like quills upon a hedgehog 
{ichthyosis kystrix, Fig. 156). 

EuLENBUHO, Amozan, and Geber state that ichthyosis coay 
occur as an acquired affection in the adult, in consequence of 
neuritis or injury Uy cutaneous nerves. 

The peculiar affection which has been called neuropathlo 
papilloma of the skin by Gerhardt, and neuropatliic naevus by 
Simon, seems to be closely akin to if not identical with ichthyosis, 
It consist.'* of papillary elevations of the skin covered with fissured 
and loosened epidermis : the elevations may be pigmented. It ia 
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accompanied by certain neurotic symptoms; it often corresponds 
in distribution with the course of particular cutaneous nerves, and 
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{After KAPOSI: tou! titagnijication) 
'■ bora; layer b rete Malpighii 
enlarged papillae, inliltrated with oells and containing dilated blnod-vesseU d 
aoriQm with coarse fibrous bundles and ' 



when unilateral ceases at the middle line of the body. For these 
reasons it has been regarded as of nervous origin (Beioel, Ger- 
HARDT, Hardy, von Recklinghausen). So far as we know it is 
congenital, or developed only in the first years of life. 

True ichthyosis must be diBtingiiiahed ^m the pseudo-ichthy otic condition 
which is a common result of cutaneous iuflammation, anil from the affection 
known oa idukymU tehaoea (Art 403). 

Heferencea on jchthyoaia:— Hebha, Dtteaiai of the tkia III; Nedkank, 
Lehrb. d. HuiUkr.; EsoFF, Virek. Arch. vol. 69 j Leloib, Arch, de phfftiol. 
1861 ; Eyber, Wiener med. Jahrb. 1880 {the cose of Em infant is described 
who woe bom with universal rigid mail-Lke thickening of the homy layer, 
an instance of so-called diSiiso keratoma). 

References on neuropathic papilloma : — Beigbl, Virdi. Arch. vol. 47 ; 
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OKtiBARlyT, Jahrb. fi SinderAeiU: l&Tl ; VoM RECKLDiiiaAV8ES,DiemnltipU» 
PArome d. Haul Berlin 1882 (the pupillomata are thought to be due to 
coDgeuital ueuritis, the ])roximale uause Wing disturbanoe of the vaao-motor 
mschanisni). 

£ostr6u aotae time ago {Sitmngaber. d. pkyi.-mxd. Oeieli. ra Erlanaoi 1880) 
described n case iii which everj three or four months the homv e]iidenuia of 
the hiuid was shed in the form of a glore. This vraa |)rec»ted by intenae 
roclaesa of the akiri, and coincided in time with a menBtrual period. The 
affection was therefore not improbably due to vaao-motor disturbance. 

398. Warb and molei. The skin is the seat of certain 
peculiar fonnatioiis, which are characterised by the presence of 
nesta and clusters of epithelioid cells. They aifect the cutis 
chiefly, and appear at birth or in the first ten or twenty years 
of life. 
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in the cell-clusters themselves. When the clusters are few in 
number they give riae to no visible change on the surface of the 
skin, but when they are more abundant they cause the surface 
layers to project into small flattened or tuberous prominences. 

The groups of cells are in general distinct from each other, 
and occasionally exhibit a certain regularity of arraDgement into 
columns disposed at right angles to the surface of the skin. 
When they are very abundant and the intervening fibrous tissue 
scanty, the regularity is lost and the atl'ected part seems made up 
of cells scattered uniformly through the tissue and separated partly 
by blood-vessels. 

The overlying epidermis and the interposed fibrous tissue 
frequently contain yellow or brown pigment, but the cells them- 
selves rarely contain any. Such pigmented spots form the basis of 
freckles, sun-spots, mother's marks, warts, moles, and pigmentary 
uaevi. 

Freckles (ephelides) are small irregular brownish spots seen, 
usually on the face, in young people, and generally disappearing 
with advancing years. They sometimes however persist throughout 
life. Mother's marks {lerUigines) are larger and more defimte in 
size and dark-brown in colour : they are either congenital or 
appear in infancy, and then remain unchanged throughout life. 
Moles and pigmentary naevi are congenital patches of various 
sizes, either level with the skin or slightly raised, and varyix^j 
from yellow to brownish -black in colour. They are often beset 
with hairs which are stronger and stouter than those in the neigh- 
bouring skin ; they are then called hairy moles (iiaen pUosi). 

Warts (vemtcae) vary in diameter from 1 to 20 millimetres. 
When the characteristic clusters of cells lie chiefly in the cutis and 
only to a small extent in the papillae, the surface of the wart is 
smooth. When the papillae are more extensively invaded (Fig. 
158 e) the surface becomes somewhat rough and tuberous. When 




Fio. 1E8. Skctiom t 

{AnUiiie-bromii leaining .- x 10) 

I- cellular growth it 



ceUoiar grovtli in the papillae 



192 THE SKIS. [sect. V. 

they constitate the chief seat of the cellalar growth, tJn^j' become 
ealar^ed and elongated, aod the wait becomes papillomutous. 

The epidermis coveriDg a smooth wart is not usually thickened, 
and the wart is therefore soft {remica moUis or camai). In the 
case of rough warts the epidermis is generally hypertrophied (Fig. 
157 a), ana between the elongated papillae are formed dense 
coDceDtric clusters or ' pearls ' of homy cells (Fig, 1 57 6) : the wart 
is therefore hard ( vemica dura). 

The ugniliciutce of theec cut&neous growths iii reUtioii to the aetiology of 
tiuuoiirs has abvadj been discussed (Art, 179). Inasiuueh as they are iisimlljr 
cougenital or ajipear in the first few j'eara of life, it is uot uniuitura) to l!^»nl 
them a» uiitruisformed renuuuits of embr^noi tissue, which ou occusinn 
proceed to grow and to derelope after birtb. Dexi^tillb has reuunUy 
( VirrA. ArtA. vol. 81) inrestigated the nature of pignieatarT moles and naevi, 
and thinks the cellular ncsta and clusters are derived &nm the advenUtia of 
the blood-veseels. Voy RECEiJNOHACfiES (Die multipfea Fibvtmt der Havt 
Berlin 1882), who deals mainlj with soft warta, thiiika the cell-groups are 
developed in the lymphatics and lymph-spaces, and regards the growth as a 
lymphangio-fibn»DB. The name cannot be regarded s» very apt, for the term 
libroma is inapplicable to a structure almost wholly uuulu up of cells. To» 
BEGKLniOEAUSEN makes out that the cells first appear in the papillary lays' 
of the cutis, and penetrate from this into the sulistance of the p^iUae 
themselves : but this is true only in certain caeeit. la papillomatous warts 
and in the smaller pigmented moles the characteristic cells aften lie altogether 
or nearly so in the raptllae. When the oell-groups are (ew in number thev 
aie seen to lie orouDd the vessels, but when they are ninre unmerous no such 
relation can be made out. 

399. Fibromata of the skin are of two kinds, the hard and 
the Hoft. The soft variety is the more common, and is referred to 
as fibroma molliucum. 

The tumours so called varj- in size from that of a millet-seed to 
that of a man's head. The smallest of them lie embedded and 
hidden in the skin, but the larger ones (often spoken of as ' wens,' 
Art. 404) are generally protuberant and often stalked (fibromu 
pendulum). They are always soft and flaccid, and the surface is 
usually wrinkled. As a rule they are multiple and sometimes 
appear in enormous numbers, so that the skin is thickly beset 
with smooth or wrinkled or pendulous growths of all sizes. The 
skin of the trunk is the favourite seat. There are usually a few 
large tuberous growths among the multitude of smaller ones. 

The tumours consist of greyish semi -translucent moist-looking 
tissue, composed of thin flattened spin die -cells and dehcate 
fibrillae. 

Some forms are tirmer than others: the less firm varieties are 
rich in small cells and the fibrillation of the intercellular tissue is 
indistinct; the firmer varieties have fewer cells and are markedly 
fibrous, but in no case is the tissue so coarsely fibrous as that of 
the normal cutis. The growths are developed in the reticular 
layer of the cutis (Fig. 159), and when they project above the 
surface of the skin the papillae are tliinned and flattened out* 
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The new-formed tissue may invade the papillae directly, or may 
advance into the subcutaneous tissues. 




I 



{Ii\)^ Irlj^ J. irul it iiiwd icith haejnatoxylin x2S) 
a VBscDlar fibraaa dssaa 
b papilla thinned and flattonod out by distensian 

Von Recklinghausen by his careful and exhaustive researches 
has established the fact that the multiple fibromata of the skin are 
in reality neurofibromata or neuromatous fibromata (Art. ISi). 
They are developed from the fibrous sheaths of the smaller 
cutaneous nerves, and thence invade the fibrous structures of 
the vessels, the sweat-glands and their ducts, and the htur-follicles. 
The softer varieties atill contain nerve-fibres, which run axiall^ 
through the tumours, or subdivide and lose themselves in their 
substance. In the firmer tumours the nerve-fibres cannot be 
traced. The fibrous change (hyperplasia) extends some little way 
up the nerve-fibre from the point where it enters the tumour. 

When a fibroma is carefully dissected it is seen to be made up 
of strands of dense fibrous tissue lying parallel to each other ana 
imited by loose cross-fibres. The structure of the whole growth is 
in fact plesiform, and so resembles that of the small neurohbromata 
which are found seated directly on the nerves. 

Multiple cutaneous neurofibroma ia either congenital or begins 
to appear in infancy: it is never tnily an acquired affection. 
Many cases have been shown to be hereditary. Where a pre- 
disposition is known to exist, frequently-recurring irritation some- 
times leads to the development of the affection. Very frequently 
it is accompaikied by the growth of fibromafous tumours on the 
deeper nerve-trunks, which accords with the view of its nature 
already expressed. 

As the tumours grow they invtbde the fibrous sheaths of the 

various tubular structures seated in the skin, and occasionally 

reach an enormous size, In this case they give rise to the 

appearance of elephantiasis, the affection having on this ground 

s. P. A. 18 
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been described aa pachydennatocele (ValenTINE Mott), elephan- 
toid molhianim (Nbi.ATOn), and elephantiasis mollis (VlBCHOw); 
to diatinguiah it trom acquired elephantiasis (Art. 395) we may 
perhaps designate it congenital elephantiasis. The affection does 
not always take the form of circumscribed tumours, but sometimes 
gives rise to extensive and general thickening and overgrowth of 
the skin (dermatolyais), which lies in loose overlapping bulges and 
folds like that of a hippopotamus or elephant. 

Fibromata of various sizes are met with which are not neuro- 
matous. They form hard or soft nodes seated in the skin or 
subcutaneous tissues. 

Keloid is a very rare variety of fibroma. It takes the form of 
tuberous or discoid or band-like growths seated in the coritim 
beneath the papillary layer. The papillae and epidermis are 
intact. When fully developed the growth consists almost exclu- 
sively of bundles of coarse fibres. In its earlier stages it contains 
numerous spindle-cclls. 

Cicatricial keloid must be distinguished from true or spon- 
taneous keloid. It grows in the substance of a scar, ana is 
therefore not covered with papillae. In other respects it may 
resemble the true keloid. The disease called ' Addison's keloid , 
and now known as morphoea, is in no way related to these 
affections: it is a hypertrophic condition, somewhat resembling 
scleroderma (Art. 396). 

The genesis and aignificonoe of the multiple cutaneous fibromata have been 
worked out by von Recklinghausen (Die multij^en Pibrome der HaiU vmd 
Utre Besie/iiitiff in den imiUipUn A'enrtmten BeTlin 188S). He iuvestigateil 
with the utmoat core their relations to the varioiw constituents of the akiu 
and their development &om the fibrous sheaths of the nerves, and thus made 
clear many facta that were before uneiplaiued. He also eiami&ed their 
oonnexiou with the fibromata (false netiromoita) uf the nerve-tnmks, and with 
Beveral allied affections of the skin such as elephantiasis mollis. Bruhb 
(Pj'rri. Arch, vol. 50) and Czernt (Langenbeci^t Arch, svii) had already 
pointed out the close connexion of the latter affection with multijJe uenro- 
fibroma. Von Reckling aiusEN gives in bis tract a aumroary of the hitherto 
published Qaaes and memoirs. He regards the elephautoid hypertrophio folds 
of the aldu, referred to in the text as dermatolyais, not os due to the eiteoaion 
of a ueuroflbromatous growth, but as a ]>rimary neuropathic afiectiou similar 
to neuropathic uapilloroa. 

Labb£ and LEOROfl {Joani. de Vanat. el de la physiologic 1661) describe a 
oircumscribed hypertrophy of the |>apillae assooiated with hyperplasia of the 
touoh-cornusGlea. They will it papillary neuroma. 

On keloid see Lanohans (I'lrcL Arrh. vol. 40); Baiie«io {Viart^.f. Derm, 
u. Sifph. vu) ; Warren (SitsuMiber. d. Wiener Alad. 1808) ; Fagqe {Oug''* 
Boip. Rep. 1868); Kaposi (Hebra't Ditaaa of the $hin m, with fiirther 
references) ; Duhriho (Diteaees of the *Hn 1882). 

iOO. In addition to the inflammatory and tumour-like cuta- 
neous growths there are others (mostly in the form of warty thicken- 
ings of the skin) in which all the constituent elements of the akin 
take part without any notable change of structure. They are moat 
frequently met with in the face and fonn gland-like often hairy 
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prominences. On the nose they appear as large irregularly lobu- 
lated swelling^ known as rhinophymata (Hebra), They consist 
essentially of a thickening of the fibrous tissue of the skin with 
hyperplasia and cystic dilatation of the sebaceous glands: occasion- 
ally adipose tissue is developed in the thickened cutis. The result 
is the elevation of the papillary layer with the overlying epidermis 
(thickened or not) into circumscribed projections. 

MoUuBCTun contasloium {epithelioma moUusctim,, ■moUwscum 
epitkeliale, sebaceous wart, endocyatic condyloma) is the term com- 
monly used to designate a peculiar tumour-like growth in the skin, 
the variety of other names proposed indicating that authors are not 
yet agreed on the exact pathological significance of the affection. 

Some English and French authors, with Hebra and Kaposi, 
regard violluscum contagiostim as due to a distension of the 
sebaceous glands with accumulated cells, in which some of the 
cells undergo a peculiar metamorphosis. Others like Virchow, 
BizzozERO, Manfredi, Perls, and Thin, consider it to be a 
purely epidermal growth not starting in the sebaceous glands. 
According to them it is a simple hyperplastic growth of epidermal 
ceils, starting in the hair- follicles (ViECHOw) or in the inter- 
papillary portion of the rete Malpighii (Bizzozero, Manfkedi). 
Nodes as large as a pea or larger are thus formed, and may be 
grouped in clusters. On section their structure appears to be 
racemose or gland-like, the nodes being made up of nests of 
epidermal cells separated by fibrous septa. The celb on the 
outside of the clusters are columnar. In the centre of the nests 
lie peculiar bodies like swollen starch -grains, either free or enclosed 
in cells. These bodies are characteristic of the affection, and are 
by some regarded ns degenerate epithelial or epidermal cells, by 
others (Klebs, Bollinger) as parasitic oi^nisms, As the affec- 
tion occasionally appears simultaneously in persons who live 
together it is often regarded as conta^ous (Virchow) ; but this 
is denied by other observers, and apparently with good reason. 

The name moUtacum contagiasum is due to Batehan {Ddineaiiimii of 
cvtanamt diteata (Plate LXt) London I81T). Vikchow regards the oonta- 
giougnesB of the ditteafw as establiahed ( Virvk. Arch. vol. 33), and names it 
ip&helwma. O. Simon [DmUsch. med. Wach. 1876), C. BOck ( I iertdj. f. Dvrm. 
u. Sypk. II), BtzzozEBO and Manfhedi {Arch. p. I. laeme mod. i), bold that 
the diBeoae originates in a redundant multiplication of the celk of the rete 
Malpighii. The latter authors also describe bow the characteristic 'molluscum 
bodies^ are derive<l from epidermal gells. According to Thin (Joura. of Anat, 
and Pht/iiot. 1661) groups of small granules make thjeir appearanoe in tno cells 
of the hair-follicles, and then in tho^ie of the SHrface lajeru of the akin ; theae 
granules are afterwards transformed into homogeneous maeaes. The epi- 
dermal cells begin then to grow downwards into the fibrous layers of tne 
ctitis, and in the growing cel£ similar homogtineouH bodies appear. 

For isasea see Faohe (Chiyi H<i»p. Rip. 1870), Dycb Dcorworth {St BortA. 
ffotp. Rep. 1858, 1870), Hutchinson {Cliaical Sviyerif vol i London lM7R), 
MoHiaoN, Thin, etc {I'atA. Sm. Traiu. 1B81). 

Asi^mnst the contagious nature of the affection it may be mentioned that 
inoculatioa with the matter taken from the tumours does not tend to reproduce it 
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401. Among the connective-tiasue growths starting in tlie 
cutis angioma, tymphtmgioma, and sarcoma are somewhat commoD 
forms. 

Angiomata appear as bright or dark red often slightly-raiaed 
patches in the skin. They have already been discussed in Arts. 
148 — 151; and the lymphangiomata, which when exten^ve g^ve 
rise to soft tuberous swelUnga without discoloration, have been 
referred to in Art 152. 

Sarcoma takes the form of nodular tumours, more or less 
raised above the Hurn>unding surface ; sometimes they are even 
pedunculated or mushroom-sbaped. They are usually solitary, 
but now and then instances occur in which a number of sarco- 
matous growths appear in the skin simultaneously or in quick 
succession. Cutaneous sarcoma may be round-celled, spindle-celled, 
or mixed. The commonest form is the round-celled, of which 
both lai^e-celled (Fig. 50, Art 159) and siuall-celled varieties 
occur. Melanotic and alveolar sarcomata are also not uncommon. 
The latter (Fig. 54, Art, 161) start in cellular warts and pigment- 
spots, and correspond closely with these in their general structure. 
When they start in pigment-spots or pimientary moles the sub- 
stance of the tumour is pigmented. Like other round-celled 
sarcomata these arc malignant. Spindle-celled forms may also 
start in warta or cutaneous fibromata, But all the forms may 
arise in portions of skin that previously appear altogether normal. 

lilpomata of the skin and subcutaneous tissue are very 
frequently met with, and sometimes reach a great size. The 
region of the shoulder is a favourite seat 

Myxoma and enchondroma are less common than lijxima, and 
osteoma is rarer still. Myxoma and myxofibroma are generally 
connected with the external genitals in women. 

Xanthelasma or xanthoma is a peculiar growth, taking the 
form of pale or brownish yellow circumscribed patches (xanthelasma 
planum) or nodules [aanthelaama tuberosum), which may be 
isolated or aggregated into groups. It occurs chiefly in the 
neighbourhood of the eyelids and on the cheeks, and consists of a 
hyperplasia or new-formation of fibrous tissue, in which fat is 
subsequently deposited. Similar spots and nodules, often described 
as xanthoma, are produced on the eyelids by the enlargement of 
the meibomian glands and the deposit in the overlying skin of a 
pale yellow pigment. Occasionally the affection becomes multiple, 
or even universal (xanthelasma multiplex). In many cases of this 
kind jaundice has preceded the skin-affection, and some authors 
have regarded the latter as connected with the circulation of 
bile-pigment in the blood. This is certainly not true of all cases. 

402. Epithelioma (cutaneous cancer or cancroid) is by far 
the most important of the epithelial neoplasms of the skin. Its 
mode of growth has already been described in Art. 170 (see Fig. 
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62J. The epithelial proliferation may start not only in the 
epidermis but in the epithelium of the sebaceous glands and of 
the hair-follicles. Three varieties might thus be distinguished, 
but a more useful distinction is that based on the general charac- 
ters and appearance of the growth, inasmuch as it is difficult or 
impossible to say in all cases whence it first started. Thiersch 
distinguishes a Hat or superficial and a deep or infiltrating form. 
The former is met with chiefly in the lip, forehead, and nose ; and is 
characterised by the fact that the epithelial ingrowths and processes 
are short and shallow. It genenuly appears eis a slightly raised 
ulcer with hardened or infiltrated borders, due to the breaking- 
down of a primary cancerous node. Its growth is usually very 
slow, and it may cicatrise at the centre while the marginal ulcera- 
tion continues to advance. In other cases the process of disinteg- 
ration is more rapid, and the ulcer steadily increases in depth and 
extent. This form is clinically described as rodent ulcer, and 
chiefly affects the upper part of the face. The stroma of an 
ulcerating cancer is always more or less infiltrated with cells, and 
these may be so abundant in some places as to give it the look of 
granulation- tissue. The superficial form seldom produces meta- 
static growths in the lymphatic glands or elsewhere. 

The deep or infiltrating form gives rise to irregularly-shaped 
ulcerations, due as in the former case t« the breaking-down of 
nodular epithelial growths. From the flotir and edges of the ulcer 
often rise large protuberant warty structures, ^ving the aflection 
the appearance of a papillomatous tumour. This form produces 
metastases oflener than the other. 

Intermediate forms are not uncommon which it would be 
difficult to class definitely with one or other of the above ; and 
other varieties having no resemblance to either of them also occur. 
In fact the processes of cancerous iufiltration, proliferation of the 
fibrous tissue, disintegration, and ulceration, may be combined in 
numerous ways, and give rise to great diversity of appearance in 
the several stages of tne disease. 

Epithelioma most frequently attacks parts where epidermis 
passes into mucous membrane — such as the lower lip, nose, eyelids, 
prepuce, anus, external female genitals, etc Occasionally it seems 
to start in warts or callosities or in scars. 

Some Eugliah pathologist insist on the Jiatinctiona between ordinaiy 
epithelioma and what ia cltDicallv called rodent ulcer by Eaglish surgeons. 
One difltiuotiou drawn is that in the former the neoplaatii; cells are recognia- 
ablj of nn epidermal type, in rodent ulcer they are epithelial hut not epidermal, 
having timall nuclei and but little atnbiUty, as if derived fivm glandular cells : 
they have been euppoaed to )ie derived from the cells of the sweat-glands 
(Thin) or of the outer root-sheath of the hairs (Fox). See TmBRSCH (fler 
I^hdialireU Leipzig 1865), itooRRfRoderU Cancer London 1867), Warres 
(Bodent Uleer Boaton 1872, Med. Times and Ota. 1, 1880), HuTOHinaoN 
iCiimeal Surgerv vol I London 1875), Thin, Fox, Botlxn, and others (Paih. 
Soe. Traia. 1878 — 79, in which references to earlier literature will be found) 
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Kaposi {Hebrews Disecues of the skin rv, Path, u. Therap, d, HatUkrankheUen 
Vienna 1880). 

Adenoma of the sweat-glands is a somewhat rare affection. 
It gives rise to nodules, which break down and ulcerate (Yebneuil, 
Arch, gyrates 1854 ; Thiebsch, Der EfiihelialkrAa 1865). 

Secondary neoplasms of the skin are not very common, 
though they do occur in connexion with both connective-tissue and 
epithelial tumours. Malignant growths of the skin itself are espe- 
cially apt to infect healthy parts of it, and give rise to daughter- 
tumours. Of growths in other organs mammary cancer is the 
most apt to produce cutaneous metastases. 




403. Dlflorden of the sebaceoui secretion. In normal 

conditions the epithelium of the sebaceous glands secretes a small 
quantity of oily liquid, which becomes condensed in the gland or 
in its duct to a semi-fluid grease-like substance coDtaining disinteg- 
rated ceils. If the secretion becomes over-abundant we have 
what is called Kboirhoea or steatorrhoea, with its consequences 
which go by the various names of tinea furfuracea, acne aebacea, 
ichtliyosia aebacea, etc. Accordiug as the secretion dries into 
scales and crusts or remains liquid and oily wc have seborrhoea 
sicca, squamosa, fur/uracea, or seborrhoea oleosa. 

The scales and crusts are often rlirty and discoloured, and 
occasionally form broad grea-ty scabs or lamellae, from the under 
side of which processes pass into the openings of the sebaceous 
ducts. 

Seborrhoea may be local or general. The local variety chiefly 
affects the scalp and the external genitals. General seborrhoea ia 
rare, and is usually met with only in new-bom infants; the abundant 
secretion of vemix caseosa which is normal in the intiu-uterine 
period is in fact continued after birth. The abundant sebaceous 
secretion from the glands of the scalp which is nonnal during the 
first year of life sometimes gives rise, in neglected infants, to large 
fissured dirty cheesy-looking crusts or cakes, consistiug of fatty 
matter, dirt, epidermal scales, and hairs. 

Seborrhoea often affects enfeebled or anaemic patients. The 
skin of the trunk and limbs beconaes covered with dry glisteniiig 
scales, whence the aOection is sometimes referred to as jntyriasis 
tabescentium. When the scalp only is affected, the dried secretion 
taking the form of abundant branny scales, the affection is called 
dandrlir or pityriasis furfuracea capillitii; when the scales are 
large and thick it is sometimes called ichthyosis sebacea. 




Asteatoeii, in which the sebaceous secretioti is diminished, Lb 
rare aa an idiopathic affection. It is usually secondary to other 
affections like ichthyosis, pnirigo, psoriasis, pityriasis nibra, leprosy, 
etc. The skin becomes dry and fissured, and is shed in scales or 



404. Various disorders of the skin are due to the accumul- 
ation of sebum in the glands or ducts in consequence of some 
obstruction of the outlet. The obstruction is usually due to 
the drying of sebum or the deposit of dirt at the mouth of the 
duct. 

ComedoneB are small elevations of the skin due to plugging 
of the sebaceous ducts, or of the common opening of duct ana 
hair-follicle. When the plug is squeezed out it appears as a 
whitish and somewhat firm pear-shaped or cylindrical mass of the 
size of a pin-head, the superficial end being stained black or 
brown. It consists of sebum and homy epidermal cells, and often 
contains minute hairs, and the mite called Deiiiodex /oUicuiomm 
(Art 225). Accordi]ig to Unna (Virch. Arch, vol 82), the staining 
of the ' head ' of the comedo is due to the presence of pigment 
either firee or contained in the homy epidermal cells. Comedones 
usually occur on the forehead, cheeks, and chin, and occasionally on 
the chest. 

Milium (grutum or acne albida) consists of small roundish 
white or yellowish elevations of the skin, due to the accumulation 
of sebum and epidermal cells in sebaceous glands whose outlet has 
become obliterated. Occasionally the accumulation may distend 
the tubes of the associated hair-follicles into cysts of considerable 
size. The skin of the eyelids is a favourite seat. When the 
nodule is incised and the contents evacuated, they are often found 
to be concreted into a firm and sometimes even stony core. 

Went or sebaceous cysts (atheroma or ateatoma) are due to 
the collection of more or less fluid secretion distending the lumen 
of the sebaceous gland, its duct, and the neighbouring hair-follicle 
into a cyst, which may be as large as a walnut or even considerably 
larger. The contents of a wen may be soft and pulpy or firm 
and friable. They consist of fatty detritus, sebum, epidermal cells, 
and sometimes tablets of cholesterin and hairs, all enclosed in a 
capsule made up of layers of epithelial cells and fibrous tissue. 
They are usually seated on the scalp, more rarely on the back of 
the neck or on the face, trunk, and uinbs. 

Sometimes popillary outgrowths covered with epidermoid cells axiae from the 
"--^ofthe— " -'- --•- ■ ' 



!r surface 
fill up the carity, FCbster ( Wuriburaer Yerhandl'angen x) bos desoribed 
this as dry cancroid ; it may in tame become calcified. Cbiari {Saturfor- 
u^tervenamm. in Saliburg 1681) hns met with a. case iu which the iotemal 
layeTB of oells became dry and homy, the fibroiia capsule becoming »t the 
same time contracted. Atheromatous cysts are aometuuea formed at the "''■'' 
of i>ersisteat branchial clefts (Art. 8). 
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405. Inflammatory affections of the aebaceous glands 
and hair- follicles. Acne is the general name mvon to localisGd 
inflammations sunxjunding the hair- follicles and associated seb- 
aceous glands (Fig. 160). It gives rise to small red nodules or 
pimples, in which may be noticed the dark head of a comedo, or a 
minute collection of pus. 

The tissue around the hair-follicle 
and gland may be simply hyperaemic 
and infiltrated with cells (Fig. 160 b), 
or suppurating ; and according to the 
intensity of the inflammation are 
distingmshed the varieties acne tn- 
dura^, acne punctata, and acne pus- 
tulosa. The extent of the inflam- 
mation also varies greatly. Ultimately 
however the sebaceous gland, and 
often the hair-follicle also, are de- 
stroyed. 

The cause of the inflammation is 
probably to be found in some anomaly 
of the glandular secretion. It is easy 
to understand that if the secretion 
stagnates and becomes in some way 
contaminated, it may act as an irritant 
on the surrounding tissues. 

Acne mentagra [sycosisnon-para- 
aitaria or folliculitis barbae) is a sup- 

ntive peri-follicular inflammation, 
ves rise to papules and pustules, 
which are usually perforated by hairs. 

The parts affected are the beajd, and evacuated; the roniainder cc 
sometimeB the scalp. °^^1"" ""^ '^"^ ^P'*^^ '*«*^- 

Parasitic sycosis resembles the d the hair-foUide oonnacted 

non-paraeitic affection; it ls due to with the gland (in oblique wa- 
the invasion of a fungus (see under ""'' 
tinea Ummrans, Art. 411). 

Bolls or funmculi are due to inflammation of the tissue 
surrounding a hair-follicle or sebaceous gland, being distinguished 
from the pimples or pustules of acne by the much greater extent 
and intensity of the inflammation. A hard dark-red swelling is 
produced, containing in the centre a ' core ' or slough of necrosed 
tissue : as the tissue around suppurates the core is loosened, and 
ultimately cast ofiF when the boii ' breaks ', 

Carbuncle or anthrax simplex resembles a boil in many points, 
being a firm more or leas circumscribed deep-seated inflammation 
of the skin ; but it extends over a greater area, and gives rise to a 
firm livid swelling which may reach the size of the palm of th" 
or more. The swollen and mfiltrated skin usual' 
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transformed into a dark greyish pulp or a continuous slough. The 
subcutaneous tissue becomtis necrotic and suppurates beneath the 
slough, the pus usually breaking through at several points. The 
slough ia ultimately cast off, leaving an open granulating wound. 

406. Lichen (according to Hebra and Kacosi) is an eruption 
of papules, which remain as such throughout, and do not pass 
into any other form of efflorescence. 

Lidien scrofuloBus is a chronic afl'ection, in which pink or 
brownish flattened papules are fonned, each capped with a small 
scale. It is met with chiefly in scrofulous patients, and usually 
affects the trunk. According to Kaposi it is due to inflammatory 
infiltration and exudation in and around the hair-follicles and 
sebaceous glands, and in the neighbouring papillae. The scales 
are composed of epithelial cells which accumulate round the 
openings of the follicles, 

LicJien ruber acwminatus is characterised by the appearance of 
scattered hard red nodules, each capped with a little knot of 
epidermal scales, and tendiug to coalesce into irregular desqua- 
mating patches. In the course of years the affection may extend 
over the entire surface of the body. The process starts in and 
around the hair-follicles (Hebba, Kaposi, Neumann), beginning 
with hyperplasia of the cells of the outer root-sheath ; cellular 
outgrowths from the follicles penetrate the surrounding structures, 
and the papillae and rete Malp^hii become infiltrated with cells 
or themselves undergo proliferation. In lichen ruber planus the 
papules are flattened and umbilicated, they are red or dull pink, 
and the continuous patches into which they coalesce have a shmiog 
waxy look and do not desquamate. 

407. Affectiotu of the hair and naila. Each hair according 
to its size has a definite period of existence. When this is at 
an end, the hair is shed and its place is taken by a new one. 
The replacement is effected by the ceils at the tip of the papilla 
ceasing to grow and multiply, in consequence of which the old bmr 
with its inner root-sheath is separated from the papilla. The 
young hair ia then produced by the renewed growth of the cells of 
the papilla left behind on the separation of the old hair. Long 
thick hairs live longer than short and tine ones. 

To maintain the uniform growth of the hair as a whole a 
constant relation must be kept up between the loss of old hairs 
and the production of new. When this relation ia disturbed 
by hindrances to production, the result is alopecia or baldness. 
Kaposi distinguishes the following forms. 

Alopecia adnata, or congenital absence of hair, is seldom an 
enduring condition. 

Alopecia (ctavities) acquisita is natural in old age {alopecia 
senilis), but it may appear at any period of life {alopecia premofura). 
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In the baldness of age the skin exhibits the changes described in 
Art. 364 ; but it is to be noted that they do not appear till after 
the hair has disappeared; they cannot therefore be the cause of 
the baldness. 

Alopecia prematura may be idiopathic or symptomatic, in 
the former case the hair falls otf without visible cusease of the 
akin. When the denudation takes the form of isolated patches 
the affection is described as alopecia areata {area Celsi or porrigo 
deculvajis). In some instances it extends to every spot on which 
hair occurs. As to its cause, some authors regard it as a micro- 
parasitic affection (Eichhorst, Virch. Arch. vol. 78; Lassar, 
Dmttdt. Tned. Wock. 1881; Thin, Froc. Roy. Soc. 1881, Brit. 
Med. Journ. % 1882, the associated fungus being named by him 
Bacterium decalvans), while others with much less reason speak 
of it as a trophoneurosis. In senile alopecia obliteration of the 
capillaries supplying the hair-papillae has been noticed. In the 
premature form the follicles sometimes appear stunted and atro- 
phied. 

The causes of symptomatic alopecia are better understood. 
Any inflammatory process which seriously disorders the nutrition 
of the skin, such as eczema, erysipelas, acne, lupus, syphilitic 
eruptions, etc. may give rise to baldness. The continuous develop- 
ment of the hair from its bulb is interfered with, and the hair 
thus ceases to grow and is shed. If the papillae are not destroyed 
the hair may afterwards be reproduced. 

Alopecia due to chronic exudative affections of the skin, such 
ae psonasis, lichen ruber, or eczema, is described as alopecia 
furfuracea or pityrodes. Seborrhoea is a common cause of bald- 
ness. The hairs are imperfectly formed, and they therefore fall otf 
sooner than they should do ; they are replaced only by thin 
downy hairs, anii after a time no new hair is produced at all. 

The nails are frequently misformed or defective, and abnormally 
thin or brittle, especially as a result of inflammations or of 
direct injury. 

408. Orergrowth of hair {hypertricfiosis, hirsuties, poly- 
trichia) may be congenital or acquu^d. The whole body or 
isolated parts of it may be abnormally hairy. Congenital hairiness 
seems to be hereditary in some families. Cases are known in 
which not only the trunk and limbs, but also the greater part 
of the face and even the noso, have been covered with hair. 
Hair on the chin and upper Up in women is not uncommon. 
Moles and pigment spots are often abnormally beset with hair 
(Art. 398). 

Overgrowth of the naili in length and thickness is frequently 
met with, and they are often at the same time distorted, rough, or 
tuberculated. Excessively long nails become curved into claws 
(onychoffryphosis). When they become excessively broad they are 
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apt to cut into the soft parts, givW rise to haemorrhage and 
inflammation (paronychia). Vegetable parasites sometimes attack 
the nail and its bed, which they penetrate in all directions, causing 
it to increase in size and ultimately to soften and break down 
(onychomycosis, Art. 411). 

On hairy men (homines pHosi or hirguti) see Wilson (Dueases of the skin 
London 1867, Lectures on Dermatology London 1878) and Eckbb (Uw, abnorme 
Behaarung des Menschen Brunswick 1878). 



CHAPTER XLII. 
PARASITIC AFFKOTIONS. 

409. Vegetable panudtei. The Hyphomycetes or moulds 
(Arts. 213, 222), which infest the human akin form jointed mycelial 
filameDts (hyphae) and spores (conidia) (Fig, ICl). Various names 
are given to the groups of filaments and spores according to the 
fonn of the affection or dennatomycoflfl which tliey produce. 
The filaments and spores arc found chiefly in the epidermoid 
structures of the skin, and especially in the hairs and hair-follicles, 
The filaments penetrate between the cells, loosen them from each 
other, and ultimately separate them from their nutrient base ; 
the disintegrated cells then serve for a soil to the growing fungus. 
Hyperaemia and inflammation are set up, and in consequence 
scales, vesicles, pustules, and scabs, are developed. The fungi 
have no perceptible effect on the system as a whole. They do not 
attack all skins, but only those which exhibit a certain predis- 
position, though it Ls hard to say wherein this lies. 

The mycoses of the skin are divisible into three main forms, 
known as Favus, Tinea tonsurans, and Pityriasis versicolor. 

In addition to these familiar darmatomycoaoH there are others which are 
also ascribed to the invasion of iiingi, such as alopeuia areata, psoriasis, and 
contagious impetigo. The; have been alre.'uly described. The bacterial 
afiectionn of tlw ^in have likewise been treated of; they are variola (Art. 
388), erysipelas (Art. 375), phlegmoo and malignant pustule (Art 390), 
leproej (Ari,B. 133 and 392). 

410. FaTUS {tinea favosa or crusted ringworm) chiefly attacks 
the scalp, though it is also met with in other parts, such as the 
niuls. It is characterised by the formation of pale-yellow cup- 
shaped (nable crusts usually perforated by hairs, the so-called 
favus-cups {scutula). The cnists vary from the size of a pin- 
head to that of a sixpence. 

Accoi-ding to Kaposi the favus-cup begins as a minute yellow 
punctiform spot peri'orated by a hair and lying beneath the epider- 
mis. In a few weeks it grows to the size of a pin-head, and then 
appears as a pale-yellow cup-shaped disc showing through the skin. 
On section the disc (Fig. 162) is seen to consist of mycehal fila- 
ments and spores lying beneath the horny layer of the epidermis 
(absent in the figure) in an excavation of the skin. If the cup is 
removed the surface of the excavation has a red and moist appear- 
ance. The cup itself is whitish and friable, and may be teased out 
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when placed in water. The funcTis is called Ackorion Schonleinii 
(from ScHoNLEiN who discovered it in 1839). 

If the favus-cupa are not removed they coalesce to form large 
continuous masses. When the homy skin which binds them down 
ifi cast off or broken through, these masses are exposed and dry up 
into yellowish mortar-like crusts. The hairs look dull and powdery 
and are easily pulled out This is due to the fact that the hyphae 
and conidia enter the opening of the hair-follicle and grow into the 
bulb and shaft of the hair(Fig. 163 a), and also into the root-sheaths. 
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The hair may be iictually extruded by the growing fungus, 
and the papillae may become atrophied by pressure. At the 
same time the surrounding tissue is affected with more or less 
intense inflammation, which may take on an eczeraatous character. 
When the fungus settles in the nail (onychomycosis favosa), 
yellowish deposits or thickenings are formed, and the substance of 
the nail becomes loosened and softened. 

411. Tinea tonsurans (herpes tonsurans or common ring- 
worm) is an affection produced by the filaments and spores of 
Trichophyton tonsurans (discovered by Grtiby in 1844). It 
assumes a different appearance according as it occurs on hairy 
or non-hairy parts. 

Tinea tonsurans capiUitii, or ringworm of the scalp, gives rise 
to bare circular pat^ihes from the size of a sixpence to that of a 
crown-piece, or t« an irregularly scattered eruption, the hairs over 
the affected spots being broken off short and frayed at the ends. 
The surface of the patches is smooth or scaly, and their marmns 
are reddened. Vesicles and scabs are occasionally produced. The 
patches may be few or many, and grow steadily in size until the 
affection is cured. 

On non-hairy parts rings of vesicles (tinea {herpes) tonsuroiu 
vesiculosus) and red scaly circular patches (tinea tonsurajis squa- 
mosus) are produced, the affection being then generally described 
as tinea drmnata or ringworm of the body. Sometimes a number 
of red spots appear in rapid succession at various points, and heal 
as r£rt)idly without attaining any great size, 

Tricliopkyton tonsurans forms long slender and but little 
branched mycelial filaments ; it produces spores within the body, 
but the mycelium is not aggregated into scutula like that of 
Ackorimi. It readily penetrates the hair-shaft, making it brittle 
or rotten. In scaly ringworm of the body the fungus penetrates 
the upper layers of epidermal cells immediately underneath the 
homy layer (Kaposi). 

When the fungus attacks the nails (onychomycosis tonsurans), 
they become opaque and split into laminae, becoming at the 
same time very brittle 

Sycosis parasitaria (tinea sycosis or barber's itch) is due to an 
inflammation of the skin and subcutaneous tissue accomuanying 
the invasion by Ti-ichopkyton of the hairy parts of tne face 
and neck. Exudation and suppuration are set up, and pustules, 
abscesses, and papillary growths, are the result (Art 405). 

Eczema marginatum is an eczematous inflammation caused by 
Trichophyton, and affecting chiefly the genitals and the porta 
around them (Kaposi). 

412. PltTTiaslB versicolor (tinea versicolor, mycosis micro- 
M)orina) is characterised by the appearance of uniform pale or 
<uirk yellowish or brownish patches of various sizes and shapes, 
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and either smooth and shining or dull and scaly on the surface. 
They occur chiefly on the tmiik, neck, and flexor surfaces of the 
limbs, never on the hands or feet or on the face. The epidermis 
is readily scraped away from the patches, aud is found to contain 
the filaments and spores of a fungus called Microsporon furfur 
(discovered by ErCHSTEDT in 1846}. It grows in the homy layer 
of the epidermis and does not penetrate the hairs or their follicles. 
It does not usually set up any hyperaemia or inflammation. 

Pilyriatig rogea (Gibbrt) or piti/riiuU maciUaUi and circiiiata (Bazin) is 
an otTection of the ekiu resembling ringworm, aad it is stated that it is due to a 
filaraentcua fungus. According to Behbbjto {Beri. Hin. WocL 38 and 39, 1881 : 
34, 1882), who calls the disease Roieula fiafuracea herpetiformia, it is charao- 
terised by the formation of prominent rosy spots from the size of a millet^seed 
to that of a beau, which are covereil with powdery epidermal sooles. They 
generally occiu on the neck, and thence apiwl quickly over the hody, leaving 
the head, hands, and feet unaffected. The spots disapjiear in two or three days. 
In some cases the epidermal scales contaiu spores and delicate mycelial filaments. 

Hebra recently deacribed ( Wien&r mat. BUiUer 18S1) a peculiar itching 
mycosis of the skin ELffacting the neck, elbows, and hams, and due to a fungus 
resembling that of pityriasis versicolor, Small shining greyish-yellow flattened 
papules are formed, which are grouped in clusters or arranged ia long rows. 

413. Animal paraaitea. We have already described (in Arts. 
225, 226. and 23.j) the various animals that iiifest the cutaneous 
tissues, and the affectioiis to which they give rise. Here we need 
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mention only scabies or itch, due to the settlement of the Acarua 
scaJbiei (Art. 225) in the epidermis. 

The itch-mite pierces the homy layer and bores its way 
obliquely through it till it reaches the rete mucosum in the 
neighbourhood of the papillae. As the epidermal cells grow and 
approach the surface, it continues to work its way downwards 
so as always to keep below. In this way it gives rise to burrows 
(cunicidi) which penetrate the skin obliquely and are irregularly 
zigzagged and curved : they may reach the length of one or two 
centimetres. The mite sits at the blind ena of the burrow 
(Fig. 164), leaving behind its excreta (/) in the form of yellow, 
brown, or black grains and lumps. The female also lays its eggs 
in the burrow, and as these are hatched the young mites may be 
seen in all stages of development (e). 

The irritation caused by the mite directly and by the scratching 
which it induces gives rise to eczematous inflammation of the 
skin, with the formation of vesicles and pustules. Pus may 
collect beneath the burrows of the Acarus. 

When the affection is allowed to become chronic the skin may 
be very gravely altered, the epidermal layers being greatly 
thickened and pervaded by the burrows in all directions. 
Inflammatory hypertrophy of the cutis takes place, and the 
papillae (b) become enlarged and notably elongated. The homy 
layer (a) may become almost honeycombed or cavernous from the 
number of burrows which traverse it. 
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CHAPTER XLIII. 



STRUCTURE AND FUNCTIONS. 



414. The general etructure uf a mucouH membranfl ia 

similar to that of the skin, and its surface is everywhere in 
continuity with the exterior surface of the body. In textural 
details, however, there are considerable differences. The fibrous or 
reticular tissue (the mucosa) underlying the epithelial cells is looser 
and more cellular than the cutis : indeed in many parta it assumes 
the structure of Ijrmphadenoid tisme and encloses a multitude 
of lymphoid elements in its meshes. The epithelial corerlng is 
thinner and more delicate than the epidermis, in some places 
consisting only of a single layer of juicy cylindrical cells ; and 
even where the layers are numeroua there is no protecting homy 
covering as in the case of the skin. 

The mucous membranes are all well supplied with blood-vessels 
and lymphatics, which extend up to the epithelial strata. The 
vessels are in general continuous with those of the loose-testured 
and vascular submucous connective tissue (the lubmncoia). 
The submucosa is abundant in the mucous membranes of organs | 
which are exposed to rapid and repeated changes of area andj 
volume, and whose lining-membrane is consequently apt to baj 
thrown into folds. In organs, like the uterus, which are not! 
exposed to such sudden vanationa the submucosa is absent. | 

The epithelial covering of the mucous membranes is highly I 
permeable ; so that liquids and small corpuscular bodies pass in j 
from the outer surlace, or pass out and are excreted from the | 
blood-vessels. These matters pass partly between the epithelial \ 
cells, and partly through their substance- 
Alt the mucous membranes yield a secretion, which, apart from 
the liquid excreted from the vessels (usually small in amount), is 
characterised chiefly by the presence in it of mucui. The mucus 
ia derived from certain of the epithelial cells, which elaborate it 
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within their protoplasm and then extrude it. Lymphoid elements 
also escape from the reticular substructures, and passing between 
the epithelial cells reach the surface and form the swollen 
spheniles known as muciu-corpiucles. According to Stohr 
they are most abundant where the mucosa contains lymphadenoid 
tissue. 

The mucus secreted by the membrane is of great service to it 
both in normal and in morbid conditions. It forms a protective 
covering, and is often of use in warding off the effects of noxious 
substances or influences which may tend to affect the membrane 
injuriously. In certain circumstances the extruded lymphoid 
elements may act in a similar way. K the two together are 
insufficient to remove or to withstand the noxious agency, the 
mucous membrane undergoes more or less extensive alteration and 
injury. 

[Noxious matters also reach the membrane from within by way 
of the blood, but the iniuries so produced are on the whole less 
important than the former class. 



CHAPTER XLIV. 



HYPERAEMIA AND HAEMORRHAGE. 



415. Congestive hyperaemla. Many of the mucous mem- 
branes are physiulngiciilly subject to periodic hypiiraemia. The 
blood-8upply of the alimentary canal during digestion, and of the 
uterus dunng menstruation, is very strikingly increased. Tiie 
iucrease is governed by vaso-motor influences transmitted through 
the nerves, in obedience to which the aflferent arteries are dilated, 
and so convey more blood to the parts. 

Morbid influences may likewise give rise to hyperaemia, either 
by paralysing the vaso-constrictor, or stimulating the vaso-dilator 
nerves. The morbid stimuli may act on the central nervous 
system, or, by reflex action, on the mucous membrane itaelf, The 
swallowing of hot food makes the stomach hyperaemic ; the 
inhalation of irritating vapours or the act of rubbing the eyelid 
will determine blood to the bronchi or the conjunctiva respectively. 

A mucous membrane when hyperaemic becomes mtenselj 
reddened, and the distended vessels can be distinguished on close 
examination. At the same time the secretion becomes more 
abundant, often visibly so after the congestion has lasted a little 
time. 

PaMlve hyperaemla or engorgement usually gives rise to 
livid redness ; but if the membrane is exposed to the air (as in the 
case of the lungs) the tint may be almost arterial. Long-continued 
venous engorgement frequently leads to abiding varicose dilatation 
of the veins. Tf oedema results from the engorgement, the mem- 
brane usually swells up and assumes a sodden appearance. Where 
the submucosa is loose and open (as in the intestme) the swelling 
is sometimes very remarkable, the transuded liquid coUectmg in 
great abundance in the meshes of the tissue. 

416. Haemorrhages occur very frequently in the mucous 
membranes. They may be slight, giving rise merely to minute 
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specks of ecchymosis and the mingling of a few red corpuscles 
with the ordinary secretion ; or so abundant that the membrane 
itself is soaked with blood, which at the same time pours away from 
the free surface. Excessive haemorrhages of this kind often occur 
without any perceptible cause, especidly in persons congenitally 
predisposed to bleeding (Art. 28). Many persons are particularly 
subject to bleeding from the nasal mucous membrane ; others bleed 
from the surface of the large or small intestine or from the bladder, 
sometimes to such an extent that death ensues. Congestion, 
thrombosis, embolism, wounds, disease of the vessels, may any of 
them give rise to haemorrhage, and some of the inflammations of 
the mucous membrane are apt to assume a haemorrhage character, 
or at least to be accompanied by extravasations of blood. Such 
extravasations may be aue to diapedesis or to actual rupture of 
the vessels. 

The consequences of haemorrhage are various : small extravasa- 
tions are re-absorbed, but often (as in the intestine) leave behind 
slaty or black discolorations which may persist for a long time. 
Frequently the tissue infiltrated with blood necroses and breaks 
down ; erosions and ulcers are thus produced, which at times reach 
a considerable size. After extensive haemorrhage, such as results 
from intense and enduring engorgement, large and continuous 
portions of the tissue may perish, and gangrene not uncommonly 
sets in. 



CHAPTER XLV. 
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DEGENERATION. ATROPHY, AND HYPERTROPHY. 



417, The various forma of retrogressive change described in 
Arts. 32—71 may all of thum affect the mucous structurea 

Necrosli occurs chiefly as the result of mechauical or chemical 
injury, and also of disorders of the circulation and inflammation. 
The changes produced are treated generally in Arts. 32 — 71, and 
with reference to particulars in Arts. 424 — 427. The issue of 
necrosis is always local inflammation and ulceration ; repair takes 
place by regenerative growth, or by granulation and cicatrisation. 

In considering the various modes of degeneration it is con- 
venient to separate the changes in the epithelial elements from 
those in the fibrous tissues of the mucous membrane. The former 
show signs of degenerative change much more frequently than the 
latter. One of the commonest manifestations is an abnormal 
increase of the mucous secretion (catarrhal Inflammation, Art. 
420). Fatty degeneration of the opithetial cells is also common ; 
and abnormal and premature desquamation playa a considerable 
part in certain of the inflammatory processes. The fibrous 
structures are especially liable to amyloid dlBease, especially 
in the intestine. The walls of the vessels are the favourite seat of 
the degenerative change. The fi.brous structures are sometimes 
affected by mucoid and fatty degeneration, but they are much less 
liable to such changes than the epithelium. 

Atrophy of the raucous membrane, by which the epithelium 
is in part destroyed, is a condition of the greatest importance. In 
the alimentary canal the process can be followed in its most 
typical form : it is usually connected with or dependent on 
catarrhal inflammation. 

It will be remembered that the mucosa of the intestine is 
mainly composed of a glandulai" stratum containing lieberkiihnian 
crypts with the underlying muscularia mucosae. The glandular 
stratum is about 0"4 to O'o mm. in thickness. In catarrhal 
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conditions the epithelium is loosened and cast off Id abnormal 
quantity ; the fibrous tissue between the ciypts is densely infiltrated, 
and often degenerates or suppurates (Art. HI, Fig. 167), so that 
the epithelium may in part bo permanently lost. The glandidor 
stratum is in consequence often wasted to the half or the third of 
its former thickness (Fig. 1<j3), or the glands may disappear entirely 
(e) leaving nothing but a thin nucleated fibrous film. 

The muscularis mucosae is in general but slightly affected, 
though it too may become atrophied. The submucosa is usually 
little altered, unless the inflammation is very intense ; and if the 
infiammatioQ does not pass into ulceration, the lymphadenoid 
tissue of the mucosa remains almost intact, 
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The mucous membranes of the stomach, uterus, etc are 
affected in much the same way. Their glands arc usually atrophied 
<»r obliterated, but in some eases they may undergo a kind of 
cystic 



418. The power of repair which the mucous membranes 
possess is exemplified in the rapid restoration of lost epithelium. 
But this restoration is only complete if the underlying fibrous 
structures are themselves uninjured, or at least effectively restored. 
If from any cause a small portion of the fibrous coat is destroyed, 
the regeneration of the corresponding epithelium is imperfect. If 
the portion destroyed is of any great size, repair is effected by 
granidation and cicatrisation, or a chronic open ulcer is fonned. 

As regards hyperplasia, the various membranes comport 
themselves in different ways. Hyperplasia of the uterine mucous 
membrane is very common ; in the bladder, oesophagus, and small 
intestine it is rare. The hy]KTplasia is manifested as a more or 
less ext-ensive thickening of the membrane, or in the production 
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of localised papillary, polypous, or fungous excrescencea These 
changes are most commonly met with in the uterus^ stomachy colon, 
and nose. 

The thickened or polypous membrane may be altogether 
normal in its apparent structure. But as the hyperplastic process 
is very frequently associated with some form of inflammation, the 
overgrown portions usually exhibit certain morbid alterations. 
The epithelium is often atrophied, the glands obliterated or 
transformed into cysts (Art. 422), while the fibrous elements are 
increased, and infiltrated with cells. In other instances the glands 
may be hypertrophied. 




4<I9. The milammatioDs of the mucous metnbnuies are the 
commonest of al] affectioDS, and they play a very considerable part 
in pathology. In by far the greater number of cases they are 
induced by noxious agencies acting on the external surface of the 
membrane ; they are rarely due to noxious matters carried to it by 
the circulation. Thus cystitis, that is inflammatioa of the mucous 
meuibraue of the bladder, is often caused by the action of morbid 
or decomposed urine ; intestinal inflammation by the ingestion of 
irritant substances ; and bronchial inflammation by the mhalation 
of impure air. Symptomatic inflammations are met with chiefly 
in connexion with certain general infective diseases. 

The intensity, extent, and duration of the inflammations of the 
raucous membranes vaiy greatly in different cases ; and a number 
of different forms are distingui.shed accoiviingly. 

420. In catarrhal laflammatioiu, as the name implies, the 
characteristic feature is a morbid increase of the secretion of the 
membrane. Hyporaemia ia of course present, and often to a re- 
markable degree in the early stages, but the alteration in the 
nature and amount of the secretion is the distinguishing character. 

The catarrhal secretion is furnished partly by the blood-vessels 
and partly by the epithelial cells. In the early stages the blood- 
vessels permit the exti'avasation of an abundant colourless or 
sometimes blood-stained liquid, containing a multitude of white 
corpuscles (Fig. 166, I) interspersed with a few red ones. When 
the secretion consists essentially of this liquid exudation, we have 
what is called leroui catarrh. 

The liquid exudation from the blood-vessels is always mingled 
with secretions fnim the epithelial cells. These cells normally pro- 
duce mucus from their protoplasmic contents — the cylindrical cells 
chiefly, but to some extent also the stratifieti pavement epithelial 
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cells, like those of the bladder. The process may be well observed 
in the cells of the iutestinal and bronchial epithelium ; the so- 
called goblet-oells of these membranes being simply mucus-forming 
structurea. In catarrh the production of mucus is much increased, 
the number of goblet-cells (Fig. 166, 6) becoming considerably 




Fig. leS Catabiibai. b 
A [rom Cfl ndrioal ep thdinin B from the moath O from the bladder I leu o 
oytefl (pnB oorpuBoles) 3, larne leuoocytea with clear nuclei from the noai, 
3, QiDCOid oj'lmdncal cells trom the nose, i. Spirillum from the nosa. j, 
mucoid ciliated c«Ilii Trom the nose. 6, goblet^eU from the trachea. 7, lenco- 
c^tsB from the none, coDtaiung maaBes of muouB. S, epithelial celis &om the 
noae, containing pas-corpaBcleB. 9, Catty ceUe from caaea of chronic lacjngeal 
and pbaiTngeal catarrh. 10, oellii from sputnm containing aoot-pigmoDt. 
11 and 12j EquamouB epithelium from the month. 13, mucuB-uorpusclea. H, 
microeoooi. 16, Daeterium lermo. 16, Lepiolhrix bnccalii. 17, Spirochaeta 
denticnla, 18, oelln from the em'face lajer^and 19, from the deeper tajera — of 
the bladder. 20, pus-corpusolea. 31, Schiioiayctlei or bacteria. 

greater than in normal conditions. Great quantities of glassy 
mucus are thus deposited on the mombrane, or, as in the case of 
nasal catarrh, are cast off from its free surface. If the membrane 
contains mucus-glands their secretion is simultaneously increased, 
and mingles with that of the lining epithelium. 

At first the changes just described are the only ones, or at 
least the only ones that are obvious. Sooner or later however 
other changes set in, unless the inflammation speedily subsides 
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and the membrane recovers. The epithelial cells begin to he shed, 
and the secretion is rendered turbid bv their presence. These 
cells vary of course in appearance with tne character of the mem- 
brane to which they belong. From cylindrical epithelium we get 
cylindrical cells (B), which are swollen and translucent or altogether 
in a state of mucoid degeneration (Art. 55), GohIet-cells(6), ciliated 
cells (6), squamous pavement cells (ii, is, 18], are all met with in 
catarrhal secretions. Where the epithelium is stratitied the poly- 
morphous cells of the deeper layers (19) may be shed with the 
superficial cells. When the secretion thus contains a considerable 
proportion of shed epithelial cells we have what may be called 
epithelial catarrh. 

In the later stages we may have not only an excessive desquam- 
ation of the epithelium, but also an abundant extravasation of 
leucocytes from the superficial blood-vessels. Many forms of catar- 
rhal inflammation are thus characterised by an almost purulent 
secretion, and are described as purulent catarrh. The leucocytes 
may be small and uninuclear, or may appear multinuctear in con- 
sequence of the breaking-up of their nuclei into fragments (1, la, ao). 
In recent cases they are often swollen and slimy- looking, and con- 
stitute the so-called mucua-corpuscltja (13). Sometimes spherical 
cells are met with, which contain transparent globules of mucus 
in their interior (7); and the smaller leucocytes may at times 
penetrate into the substance of the degenerate and desquamated 
epithelial cells (S). Such cells have been mistaken for brood-cells. 
In chronic catarrhs some of the cells undergo fatty degeneration 
(»); while others contain particles of dust or soot {lO) derived from 
without. 

The components of the catarrbaL aecretious above referred to nre euch fm 
come from the mucous membrane itaelE Many ejitrinsic aubatanoes maj 
however be found mingled with these. In cutairh of the bladder we often 
find crystalline iLeposita from the uriue miied with the miiuuus KCcretiou ; 
the secretion of intestinal catarrh i^ always mingled with matters derived 
from the food. Bacteria are alao verj froc^uently met with (4, 14, 15, 16, 17, 
21), in the various forms of micrococci, bacilli, and spirilla. They are in part 
to lie regarded as unimportant accidental impurities, iu port ea irritants 
inducing or maiutaining inflammation. It in impossible at present to decide 
the part taken by the different forma. 

421. Oatarrha! inflammations of the mucous membrane are 
usually transient. The characteristic sjTnptoms sooner or later 
disappeai' and complete restoration follows. Sometimes however 
the process becomes chronic, and then certain secondary changes 
are induced. 

In addition to the alterations in the secretion and the epithelial 
cells already mentioned, a membrane affected with catarrh shows 
signs of cellular infiltration in the connective tissue of the mucosa 
and often also of the submucosa ; and this iuhttration is in some 
cases ver)' considerable. When complete restoration takea place 
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the infiltrated cells disappear either by migration to the surface, or 
by passing into the lymphatics, or by disintegration and absorption. 
Where the epithelium has been lost by desquamation repair ifl 
effected by multiplication of the remaining epithelial cells. 

This result is however not invariable ; the inflammation may 
become intensified so that the tissues perish over some consider- 
able extent, or continuing to be of moderate intensity it may be 
unduly protracted, and so occasion extensive alteration in the 



The intensification of the inflammatory process is manifested 
histologically as an increase of the cellular infiltration. Thus, for 
instance, in the colon the surface layers of the connective tissue 
separating the lieberkiibnian crypts may be densely infiltrated 
with leucocytes (Fig. 167 d). The overlying epithelium is soon 
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lost; that of the crypts persists, but it is often loosened and 
separated from its baaement-tissue. In the later stages it also 
may be shed altogether and extruded from the crypta. 

When the infiltration is extreme the tissue perishes by necroaia. 
Patches of various sizes die outright and are cast off with the pus 
which is secreted from the surface (/). In this way ulcers (g) are 
produced which may be large or small according to the extent 
of the initial necrosis. The lymph-follicles, in mombraiius that 
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1 them, are often the chief seat of the mflamniation and 
ulceration. Ulcers starting in them are known aa follicular 
uloeni. When catarrh of a mucous membrane passes into ulcera- 
tion the inflammatory infiltration usually exteiids far beyond the 
limits of the ulcer. Thus in dysenteric ulceration of the colon the 
Bubmucosa (e) is infiltrated as well as the mucosa (d d^). 

422. When the inflammatory process is of long duration, a 
certain amount of fibrous hyperplasia takes place, and that 
whether the process is accompanied by ulceration or not. In 
the former case the hyperplastic tissue often takes the form of 
papillomatous outgrowths from the borders of the ulcer, and these 
sometimes reach a remarkable size. Even where there is no ulcer- 
ation similar papillomatous, warty, or cauliflower excrescencea 
may be formed. In other cases the fibrous hyperplasia is more 
dtfl^use, giving rise merely to bands and unevennesses of the sur- 
face ; but both forms are often found associated. 




Thus after long-continued catarrh of the stomach the mucous 
membrane has often a greyish tint and is rough with dense fibrous 
bands and nodes, or it is beset with ridges and prominences which 
do not disappear when the organ is distended (Fig. 168). These 
prominences are at least in part due to fibrous overgrowth (e). 

When the membrane contains glands, the openings of some of 
them become obstructed, and they are thus distended into oyftl. 
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^1 Some of the glands may be obliterated altogether by the destruc- 

^M tioD of their epithelium. In other cases new glands arc formed, or 

^m at least papillary outgrowths covered with epithelium spring up 

^M from the walls of the glandular cysts. The growths thus produced, 

V which depend much more on fibrous than on glandular hyperplasia, 

often resemble tumours, and have been incorrectly described as 

adenomata (Art. 107). They occur chiefly in the stomach and 

uterus, and might appropriately be called inflammatory papll- 

Ilomata. 
When the membrane contains lymphadenoid tissue, this may 
likewise become hyperplastic under the influence of long-continued 
catarrhal inflammation. The follicles are enlarged and project as 
rounded nodules from the mucous surface. 
423. Croupous Inflammation. When a mucous membrane 
is so injured that its epithelium is hero and there partially de- 
stroyed, and at the same time its blood vessels are so damaged that 
an abundant exudation is ponrid out on the surface coagulation of 
the latter maj take plact m the manner described m Art. 35. In 
this way a pale yellowish membrane (Fig 160 a) is formed on the 
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surface, consisting of fibrinous filaments and granules beset with pus- 
corpuscles, or of shining homogeneous blocks (c) representing cells 
which have undergone coagulative necrosis. This fklae membrane 
is connected with the underlying structures by fibrinous threads, 
but it b usually loosely adherent, and can be readily stripped off 
disclosing the red hyperaemic mucous membrane beneath. An 
inflammation of this kind in which the surface exudations coagul- 
ate into a loosely-adherent false membrane is described as croupous. 
' It implies a somewhat abundant extravasation of liquid and of 
■ cells, and the absence of such agencies as hinder coagulation. 
The epithelial cells arc always more or less injured, being either 
s. p. A. 15 
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necrotic or in process of degeneration and desquaination ; but this 
injury of the cells need not precede the appearance of the infiam- 
matioii. Inilammatory diaturbance of the circulation mav be the 
primary lesion, and the alteration of the epithelium secondatj-. 

The fibrous structures of the inflamed mucous membrane 
always contain liquid and cellular exudations. If the liquid Ue 
in the larger lymph-spaces or in dilated lymphatics it also may 
coagulate and give rise to fibrous-looking clots, rarely to homogen- 
eous and continuous masses. We might in such cases say that 
the croupous inflammation was deep or parenchymatous, as well as 
superficial in the ordinary sense. 

Croupous inflammation occurs chiefly in the respiratory mucous 
membranes, rarely in the alimentary tract. 

424. Diphtheritic Inflammation. When a mucous mem- 
brane is injured in such a way that its epithelium dies without 
desquamation, while its blood-vessels aro damaged and pour out 
an abundant exudation, it sometimes happens that the dead 
epithelial cells become saturated with the exuded liquid and then 
pass into a peculiar condition of rigidity akin to coagulation. The 
seat of this change appears to the naked eye as a dull grejTsh 
raised patch surrounded by red and swollen mucous membrane 
(Fig. 170). The exudation is rich in albumen, and the transformed 
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cells take on the appearance of a kind of coarse raesh-work (c) 
almost or altogether devoid of nuclei. The subepithelial areolar 
tissue (d) is beset with filaments of fibrin and leucocytes. Haemor- 
rhages (f) are not uncommon. Inflammations of this kind, in 
which the tissue itself coagulates into a solid mass, are called 
diphtheritic. When the necrosis and coagulation extend only to 
the epitheliimi we may apeak of the process as Buperflcial dlph- 
theritii. 

As we said in speaking of the croupous membrane it is by no 
means necessary that the whole of the epithelium ultimately affected 
should perish at the outset ; some part of it at least may perish 
secondarily, in consequence of the inflammation. 

Superficial diphtberitis occurs chiefly in the organs of the 
throat, but the conjunctiva and the epithelium of the urogenital 
oi^ans are also occasionally attacked. The structure of the re- 
spiratory organs and the intestine seems not to favour this form of 
inflammation. When their epithelium perishes from any cause it is 
usually shed or dissolved away, and a croupous false membrane is 
formed instead of the diphtheritic coagulation. 

It thus appears tbat croupous inflammation and what we have called 
superficial diphtheritis are very clcwely related. Speaking generally the 
distinctive cbjiracters of the two processes are chiedy conditioned by the 
Htructure of the mucous membranes which they afiect Still it is convenient 
to aasi^ distinctive names to them, and to reckon all cases in which the 
epithehum coagulates a\ moite as diphtheritic Necrosis and coagulation of 
the tissue ore the dietinguishing feutures of diphtheritic iufuumnation ; 
whether it is auperficiol or deep its natiu« is the same, the mere seat is of 
secondary importance. 

Inaamuch then as the crou|)ouB membrane consists eesentially of coagulated 
exudation, croupous inflammation is at once distinguished from Buiterficial 
diphtheritis. Nothing but confusion can result from speaking of the latter as 
pseudo-croup or pseudo-diphtheritis. True croupous inflammation may occur 
m mucous membranes that are normally covered with stratified epithelium, 
when the superficial cells have been destroyed and shed. 

425. Deep or parenchymatous diphtheritis affects a greater 
extent of tissue than the superficial furm. It is characterised by 
the coagulation not merely of the epithelium but also of the un- 
derlying connective tissue. The aJfected patch is swollen and 
assumes a whitish or greyish tint, the discoloration extending 
through the epithelium to the connective-tissue structures. The 
epithelium in some cases is lost altogether, and then the diph- 
theritic patch consists of dead connective tissue only (Fig. 171). 
The patch is turbid and granular in texture, or it may be homo- 
geneous, or composed of amorphous hyaline blocks (b). The nuclei 
are always more or less completely lost. The small vessels (e) 
which permeate the patch show signs of a homogeneous transforma^ 
tion of their walls. 

The dead tissue is separated from the living by a zone of 
cellular infiltration (c). Fibrinous filaments (d) are seen here and 
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there tlirougli tbe mass. The IjTQphatics (f) 
hood contain coagula and leucocytes. 
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Necrotic inflammation may attack any of tbe mucous mem- 
branes ; it is especially common as a result of infection of one 
kind or another. We are frequently able to demonstrate that it is 
associated with the invasion of the tissue by bacteria {a). 

References on croupous and diphtheritic inflammation : — Bretonneau, 
De la diji/ilhAHe Paria 1826—27, Arch, q^tuiralet 1865, Memoin ok d^Oheria 
(New BytL Soc.) 1869; ViaOHOW, Handb. d. tpee. Path. u. Ther. i Berlin 1854^ 
find Bed. Hin. Wodt. 2, 1865 ; Waoner, Arch. d. Heitk. vn, Tin, Handb. d. 
tdlff. Path., Ziemt»en't Cydop. vii ; Cornii. and Rakvier, Man. PcUh. BiM. i 
London ISBiJ ; Weigbet, Vvck Arch. vols. 70, 72, 80, and Ari A'nttUnduag 
in Eylenburifi ReaUncydop. ; Zabk, BeitrUge z. patL BiU. d DipAthtritt* 
Leipzig 1878; LBrtz, DifAihent u. Croup Berlin 1877; Obrtel, Zunavm't 
Otfdop. n ; SCHWENINOBK, Arbekea a. d. path. IiutUute Munich 1878 ; CoHN- 
eam, AUg. Pathaloffie I Berlin 1882 ; Hbubmer, Die esperimenCdh IHjAthme 
Leipzig 1BS3. 

426. The formation of the necrotic patch or slough is of 
course not the final stage of tbe diphtheritic process. The sloughs 
themselves act as irritants and set up inflammation around them. 
Superficial epithelial sloughs become in this way infiltrated with 
pus and so are loosened and cast off. The loss of substance is 
then made good by regenerative multiplication of the remaining 
epithelial cells. Larger and deeper sloughs may in like maimer 
be separated by suppurative inRainmation taking place around 



I 



CHAP. XLVI.] INFI.AMMATORT AFFECTIONS. 229 

them, and the deficiency is then made up by the formation of a 
cicatrix, which in process of time may be covered over with new 
epithelium. But the process often maintains its destructive char- 
acter for a considerable time, extending continually to greater 
depths, and often inducing intense purulent inflammation over a 
wide area around the initial lesion. 

Sometimes the necrotic inflammation takes on a gangrenoiu 
character, that is to say micro-organisms penetrate the diseased 
tissues and set up in them septic or putrid decora position. The 
affection is then much more grave, for the products of decom- 
position act as highly noxious irritants on the tissues that are 
still healthy. Definitive suppuration may however in this case 
also lead t« the separation of the dead tissue from the living, and 
so allow the process of repair to bejifin. 

427. Phlegmonoiu Inflammation, In speaking of catarrh 
we said that the inflammatory process might become so intensified 
that it passed into the purulent form, that ls to say into suppuration. 
In addition to this purulent catarrh we occasionally meet with a 
suppurative form of inflammation in which the exudation is 
purulent or fibrino-purulent, but is not like the fonner merely 
superficial. This form gives rise to diffuse purulent infiltration of 
the mucosa and submucosa, which may in consequence become 
enormously swollen and as it were saturated with pus. If the 
patient survives, large portions of the submucosa may break down 
and dissolve in the pundent exudation. This form corresponds to 
phlegmonous inflammation of the integument (cellulitis), and is also 
described as phlegmonous. It occurs in the mucous membranes 
of the pharynx and stomach, and rarely elsewhere. It is due to 
some microparasitic infection. 

When the affection is recent the tissues are everywhere infil- 
trated with liquid and cellular exudations and with pus-corpuscles. 
Here and there granular and fibrillated coagula are seen, and 
presently the infiltrated tissue and the extravasated cells become 
necrosed. The celts then look turbid and granular, lose their 
nuclei, and disappear; and the epithelium and connective tissue 
perish in like manner. 



CHAPTER XLVn. 



INFECTIVE CIBANULOMATA AND TUMOURS. 



428. Tuberculosii of tlie mucous membranes is one of the 
commonest of al! diseases. In post-mortem examinations we 
generally muet with it in the form of tuberculous ulceration, but 
opportunitit'B often occur for studying the process in its early 
Btages. It begins as a cellular infiltration of the sub -epithelial 
tissue, which is either localised in definite nodules, or diffusely 
scattered with here and there slightly-marki^d aggregations. If 
there are any lymph-follicles in tne tissue the infiltrated cells 
tend to accumulate round tbera. The smallest nodules of all 
have often no very characteristic appearance, but they occasionally 
contain giant-cells. Caseation usually sets in early (c). The 
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tuberculous nodules, which at first project somewhat above the 
surface of the membrane, become thereupon white and opaque. 
Disintegration speedily follows ; the sub-epithelial nodules break 
through the epithelium, and rounded or sinuous ulcers of various 
Bistes (Figs. 172 d and 173 /() are formed. The floor and margins 
of such ulcers are infiltrated with cells, the surface portions being 
necrotic. Tubercles are often but not always found seated in the 
infiltrated zone. 
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In the mucous membrane of the bronchi and bladder the 
tuberculous growths do not attain any large size. In the larynx, 
glottis, and epiglottis the sub-epithelial granulomatous tissue may 
sprout into fungous growths resembling exactly the fiingating 
granulomata of bone (Art. 121). The epithelium is thereby 
raised into warty excrescences, and when they break down more 
or lees extensive ulcers are produced. 
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Tuberculous disease of the large and small intestine resembles 
that of the laryngeal mucous membrane, but the ulcerations are 
usually much larger. The tubercles {Fig. 173 i »i) are seated 
chiefly in the submucosa ; the cellular infiltrations of the mucosa 
are less definitely aggregated. When the tubercles break down 
cavities are formed in the submucosa (A,), which we may call 
tuberciilolu absccMei, and these gradually extend into and 
through the mucosa and ultimately form open ulcers on the 
surface (h). 

The tuberculous ulcer when once formed usually advances 
by progressive disintegration of its infiltrated margins. The in- 
liltratioii of cells and their aggregation into tubercles being very 
irregular in their course (Fig. 173), the process of disintegration is 
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also irregular, and consequently the outline of a tuberculous ulcer 
of any great size is usually without any regularity. Its mai^ns 
are often red and swollen and beset with greyiah and yellowish 
nodules, or they may be but slightly swollen and sharply cut or 
oven undermined. The floor is uneven and often beset with 
yellowish nodular deposits. Sometimes papillary outgrowths of 
considerable size arise &om the margins and floor of the ulcer. 

Complete repair very seldom takes place in a tuberculous ulcer. 
When it does it is by the separation and extrusion of the whole of 
the diseased tissue, healthy granulations springing up beneath 
it. From these cicatricial tissue is elaborated, which at length is 
covered over with epithelium growing in from the borders. 

In most cases however the process advances steadily, and if 
death does not intervene a very extensive destruction of tissue is 
the result. 

429. Syphllii ^ves rise to simple catarrhal inflammations of 
no great severity, and also to granulating ulcers analogous to those 
of tuberculosis. The ulcers begin as soft greyish-white elevations 
of the mucous membrane corresponding to the syphilitic condyl- 
omata of the skin. These look like hyperplastic follicular struc- 
tures, but as a fact they do not stiut in the follicles. Cases 
do however occur in which the follicles are affected by syphilis; 
and then they become enlarged and speedily break down. The 
granulomatous syphilitic growths are seated chiefly in the mucosa 
and submucosa. When ftdly developed and about to break down 
they consist of simple cellular tissue exactly resembling granula- 
tion-tissue. 

The first thing to appear is an eruption of small soft rounded 
nodules, which are oft«n liighly vascular. Sometimes (especially 
in the larynx) this is accompanied by the appearance of larger 
nodulated growths. These growths break down and form ulcers 
which contmue to advance by progressive disintegration of their 
margins and floor. The diseased tissue is greyish or yellowish in 
tint. When the process conies to an end puckered scars and 
papillary excrescences are left. Syphilitic ulcers of this kind are 
met with chiefly in the mouth, pharynx, larynx, vagina, and 
rectum (Art. 435). 

430. Olanden of the mucous membrane begins with the 
formation of small sub-epithelial nodules (Art, 135), which are 
generally larger than those of tuberculosis ; sometimes indeed (as 
m the stomach) they are as large as a hazel-nut Caseation, 
suppuration, and ulceration speedily ensue ; the ulcers being 
covered over with yellowish muddy-looking shreds of necrotic 
tissue, while their margins are red and hyperaemic. The foci 
of infection are usually numerous, new ones forming in contiguity 
to the old ones, and in this way, as successive ulcers coaJeace, 
large irregular ainuous open sores are formed. They secrete a dirty 
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creamy pus. When they heal they give rise to irregular puckered 
scars. 

In horses the affection attacks chiefly the mucous merabrane 
of the nose ; it is rare to meet with it elsewhere, though some- 
times the entire alimentary canal is beset with the characteristic 
nodules. Glanders of the mucous membrane in man is on the 
whole a rare affection, 

Iiupui affects the mucous membrane of the noae, mouth, 
pharynx, larynx, and perhaps the vagina; in course and appear- 
ance it exactly resembles the skin-affection (Arts. 132, 392), 

Iiepnuy (Arts. 131, 392) appears as a nodular or diffuse iuHl- 
tratioD of the mucous membrane of the mouth, pharynx, larynx, 
nose, and eyes. The nodules break down and give rise to leprous 
ulcerations, 

431. The most important tninours of the mucous membranes 
are unquestionably adenoma and carcinoma. Other kinds are on 
the whole rarely met with, though cases are recorded of lipoma (in 
the intestine), sarcoma (intestine, uterus), myxoma (vagina), fibroma 
(uterus, stomach), and lymphoma. The tumours which originate in 
the connective tissue usually take the form of rounded swclliuga 
projecting above the surface of the mucous membrane. 

Adenoma (Arts. 167 — 169) appears in two different forms; 
either it is confined to the mucosa, or it extends into the sub- 
mucosa and thence into the surrounding tissues and organs. The 
first form gives rise to polypous tumours whose general structure 
corresponds closely with that of the mucosa; that is to say though 
the glandular elementa are larger, more numerous, and less regular 
than in the normal tissue, they exhibit the typical gland-structure 
characteristic of the membrane. They may most appropriately be 
described as glandular hyperplasias of the mucous membrane. 
The second form of adenoma, described as destructive adenoma, 
adenocarcinoma, or sometimes epithelioma, also agrees in struc- 
ture with the glandular type, but its mode of growth and its 
tendency to invade the surrounding tissues distinguish it sharply 
from the other form. 

Both adenocarcinoma and simple carcinoma take their origin 
in the lining epithelium of the surface, or in the epithelium of the 
glands. They form tumours that vary much in size and con- 
sistence. They both tend to infiltrate not only the mucosa but 
the submucosa and deeper tissues, the infiltration resulting in the 
transformation and destruction of the invaded structures. Fig. 174 A 
illustrates this point very clearly. The neoplasm has started in 
the mucous glands of the stomach and thence invaded the several 
coats, altering and destroying their structure in its progress. 

All cancers (adenocarciiiomata and carcinomata) of the mucous 
membrane ultunately break down, and ulcerate, giving rise to what 
are called cancerous idcers. Blood-vessels are sometimes invaded 
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and serious haemorrhage may thus be caused. The cancerous 
infiltration advances steadily, and is closely followed by the ulcera- 
tion; in this way open sores of extranrdinarj- size are produced. 




Fin. 174 A. Dbbibcctivk a 

{Haematoxylin itaining .- K 21 
a muooBd b submucosa c mnBcnUr a 

t adcnomatoUB neoploHm fltartiriQ from the tc 

For example, cancerous ulceration of the uterus sometimea leads 
to frightful destruction of the pelvic and abdominal organs; the 
greater part of the uterus, and the walls of the bladder, vagina, 
and rectum may bo successively attacked and destroyed. Cancer 
of the intestine usually proves fatal before the destruction of tissue 
becomes very extensive. 

It sometimes happens in caaes of cancer of the mucous mem- 
brane that the greater ^^rt of the neoplastic tissue is itself 
destroyed by ulceration. The open wound which is left granulates 
and cicatrises, giving rise to marked induration and contraction of 
the tissues. A true cancerous ulcer, open or cicatrised, may in such 
a case look exactly like a simple infiamnmtory ulcer or induration. 

Carcinoma of the mucous membrane takes various forms; 
sometimes it is soft and marrowy, and is then clinically described 
as encephaloid or medullary cancer ; in other cases it is firm and 
coarsely fibrous in structure ; in other cases again it is colloid or 
jelly-like. 
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GENERAL CONSIDERATIONS. 



432. The alimentary canal couaiata essentially of an epithe- 
lial tube, which is furnished on its outer surface with certain 
auxiliary stnictures chictiy of a muscular kind. The diseases of 
the alimentary canal are thus for the most part diseases of mucous 
membrane. Their pathology is maiuly a special application of the 
general principles considered in the last Section. In particular the 
causation of most of these diseases comes under the description 
already set forth in general terms. They are due aa a rule to the 
presence in the alimentary canal of substances which are either 
noxious in themselves, or have undergone some abnormal decompo- 
sition after ingestion. It is not to be forgotten, however, that 
irritant matters may be conveyed to the intustinal tissues by the 
blood or lymph, and that morbid changes may be thus induced. 

The different segments of the alimentary canal differ consider- 
abh' in their structure as well as in their functions. To these 
differences correspond certain striking differences in the pathologi- 
cal phenomena they exhibit. The forms of disease to which they 
are subject, the course a given disease may run, and the textural 
changes it sets up, all differ in the different parts of the tract. In 
fact this single viscus furnishes us with numerous and striking 
illustrations of the principle — that the special form assumed by a 
disease depends not merely on the nature oi' the oHginating cause, 
but abo to a great extent on the structure of the affected organ, in 
other words on the anatomical predisposition of the tissues that are 
involved. 




Inflammatory affecttotiB : stotnatttis. 

433. The inflanimatlonB of the mucous membraue of the 
mouth resemble in some points the inflaniniationa of the skin, aud 
in other points those of mucous membranes in general. Various 
forms arc distinguished according to their intensity. 

The slightest degree of inflammation is described as erythema. 
It is characterised by more or less intense redness of the surface, 
and either rapidly disappears or passes into the more severe form 
known as catarrhal Btomatltls. In this form the surface is 
intensely red or livid, the secretion of the membrane is increased, 
and the epithelium desquamates. Over the surface of the lips, 
checks, and gums the redness and swelling are in general uniforaalj 
diffused, on the hard palate they may appear in streaks and patches. 
The papillae of the tongue are most affected; some of them usually 
become markedly prominent, and so give the surface a rough 
tnberculated look. 

When the inflammatory exudation is abundant, clear vesicles 
or blebs are sometimes formed on the tongue, lips, and cheeks, 
where the epithelial covering is thicker or tougher than elsewhere 
and prevents the free escape of the exuded liquid. But here, as 
in the external skin, the process of vesiculatiou is always accom- 
^muied by a certain amount of liquefaction of the deeper epithelial 
cells. A^ the vesicles break small ulcers covered with a whitish 
film of detritus may be formed in their place. 

The mucous glands become swollen, giving rise to greyish or 
greyish-red elevations of the surface, surrounded by a reddened 
areola. When its excretory duct becomes obstructed with mucoid 
cells, the gland may be dilated into a tiny cyst by the retention of 
its secretion. 

In recent acute catarrh of the mouth the catarrhal secretion 
contains comparatively few cells ; in the later stages the proportion 
becomes increased. The cells are in part extravasated leucocytes, 
in part desquamated epithelial cells. If the latter remain on the 
surface, they may accumulate so as to form a whitish or discoloured 
grey and brown deposit or ' ftir,' which in the case of the tongue 
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may reach a considerablG thickness. Fissures and cracks nftcn 
appear on the surface of the lips and at the angles of the mouth, 
and these may exiide liquid and become covered with crusts. They 
may pass by degrees into small ulcere. 

Catarrhal stomatitis is generally the residt of some mechanical 
or chemical iiritJition of the oral mucous membrane: when the 
irritation is local, like that caused by a carious tooth, the stomatitis 
is likewise local. But there are also many specitic poisons that set 
up inflammation within the mouth. In measles a spotty or 
macular eruption appears, m scarlatina a punctate or diffuse 
scarlet eruption. In small-pox, chicken-pox, herpes, pemphigus, 
and in foot-and-mouth disL-ase, there are eruptions of vesicles 
and pustules, which psiss through the same stages as those of 
the skin (Art. 370). 

Bryalpelatoiu Inflammation may extend from the skin to 
the mouth, or may actually begin in the mouth, causing dark or 
livid redness and much swelling and sometimes even vesiculation 
{Art. 375), The tongue is the part most affected, inasmuch as not 
only the mucosa but the intermuscular connective tissue become 
densely infiltrated with Htjuid and migratory cells. 

Aphthous Btomatltls is a peculiar form of the catarrhal 
inflammation. It is distinguished by the appearance on the 
catarrhal mucous membrane of small whitish or slightly yellowish 
patches (aphthae) from the size of a hemp-seed to that of a 
split-pea. The patches are isolated or grouped, and are most 
abundant over the tongue and lips. They are surroimded by a 
livid border, and may coalesce mto larger patches or streaks, 
thot^h these seldom reach any great size. 

These aphthae consist of a solid fibrinous exudation lying 
between the fibrous tissue and the epithelium (Bohn). The 
exudation may be re-absorbod, and the aphthae then disappear. 
More commonly however the thin epithelial covering is broken 
through, the fibrinous film is exposed, and gradually separated 
and extruded by regenerative growth of the epithelium advancing 
beneath it from the margin. As the epithelium is reproduced 
simultaneously with the separation of the fibrin, no ulcers are in 
general produced ; sometimes however suppuration is set up in the 
iwtie surrounding the aphthae. The eruption occurs in successive 
crops and may thus be kept up for weeks. 

Aphthous inflammation has been compared (Bohn) with im- 
petiginnuB eczema of the skin (Art. 38-5). It occurs chiefly in 
children who are teething or otherwise subject to inflammatory 
affections of the mouth. It also occurs in connexion with sore 
throat (angina), and with pneumonia, gastric catarrh, the acute 
exanthemata, diphtheria, ague, whooping-cough, etc. It is rarely 
met with in adults, though it has been observed in women during 
menstruation, in pregnancy, and during the piierperal period. The 
affection is entirely unconnected with any invasion of fungi (Art. 436). 
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Ou croupouB and diphtheritic stomatitis see Art. 443; on 
corrosive stomatitis see Art. 450. 

The term apbthae haa not nlwn^B been applied In the same afiectioo. 
Hii'PoCKATBs ilescribeH the white putchee of ' thrush ' (Art 43S) aa aphthae i 
and jimny authors BtiU use the tenn iu this sense, while othera apply it to 
various other affections of the mouth. Nowadays common usage is more 
strict, and the term is confioed to the form of stomntitis spoken of in the text 
(BOHN). See Billakd (JfaladietdM en/anU Paris 1823), BOHS (Ow S/vnd- 
IraniAeUen d. Kinder Leipzig I86(i, and Gerkardft Handb. d. Kinderkrant- 
hmlen iv). 

The foot-and-mouth disease of cattle is sometimes communicated to man, 
the infection being generaliy convej'ed by the use of uncooked milk from 
diseased animals. Small vesiolea with whitish turbid contents appear on the 
mucous membrane of the mouth ; they then rupture and leave liehind 
dark-red slowly-healing erosions. See Bollinger {Ziemuen'i Cydovaedia 
m), POtz {Die Sevdum. u. Herdehrankheiten Stuttgart 1882), Demme (BoricA/ 
iib, d. ThiUigkeii d. KinderipitaU Berne 1882). 

434. UlceratiTe rtomatltis is an affection which always 
atarti^ from the alveolar margin of the gums (Bohn). It begins 
ivith redness, swelling, and loosening of the gums around the teeth. 
The alveolar margin becomes rounded and swollen, with blunt 
processes rising up between the teeth : haemorrhage ia not un- 
common at this stage. 

In the second stage the margin of the swollen gum becomes 
discoloured, and the tissue softens and breaks down into a yellowish 
friable mass. Ulcers are thus formed, which rapidly deepen, the 
surface being overspread with shreds of softened tissue. The ulcer- 
ative process may extend directly to the contiguous parts of the 
cheeks and lips, and may work downwards till it attacks the 
periosteum of the bony structures, leading to necrosis and the 
formation of sequestra. 

The affection is usually acute, seldom chronic; children are 
especially liable to it, but adults do not escape. It attacks persons 
who are badly nourished or debilitated by disease, such as scrofu- 
lous disorders, intestinal complaints accompanied by exhausting 
discharges, typhoid, diabetes, or scurvy. Damp, cold, and impure 
air seem t« favour its appearance. 

Local irritation or injury may also lead to it, as in cases of 
chronic poisoning by mercury, phosphorus, lead, and copper. All 
of these substances if they repeatedly gain access to the raoiitli may 
cause ulcerative inflammation. The fonn wliich is due to long- 
continued phosphorus-poisoning is very apt to extend deeply into 
the tissues, and so give rise to periostitis and necrosis of the bones 
of the jaws. 

Noma, canct-utn oris, or ' water canker,' is an affection allied to 
ulcerative stomatitis, but of a much more serious character. It may 
begin as an ulcerative stomatitis or appear independently (BoHN), 
In the former case the disintegration of the tissue of the gums 
extends rapidly, and the tissue breaks down into a pulpy gangreuoua 
or putrid mass. If the affection is not preceded by ulcerative 
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Btomatitifl, the first symptom is the appearance of a livid swelling 
on the inner surface of the cheek near the angle of the mouth, 
accompanied generally by a free flow of foul saliva; a patch of 
greyish-yellow infiltration then appears, and this speedily breaks 
down and becomes gangrenous. Sometimes vesicles or blebs arise 
on the gangrenous surtace. The disease goes on to attack the 
outer skin of the cheek, giving rise first to a piuplish spot on which 
a kind of blister appears. The spot then becomes black, and gan- 
grene sets in and spreads. As a rule the surrounding tissue is 
highly oedematous. 

The affection la generally confined to one aide. Once the 
gangrene has begun the destructive process advances rapidly in 
all directions and may reach an astonishing extent. It is nearly 
always fatal. In rare cases the process comes spontaneously to a 
standstill, and the wound heals by granulation and cicatriijation, 
resulting in more or less grave disfigurement of the face. 

Noma is most frequent between the ages of two and twelve ; 
it is rarely met with earlier or later. It attacks weakly or 
debilitated children, who are exposed to unhealthy conditions of 
various kinds. 

BuppuratlTe Inflammation of the mucous membrane of the 
month and the parts underlying should be distinguished from 
ulcerative stomatitis and noma. It may affect any part, but 
appears most commonly in the tongue and gums. In the latter 
it frequently arises in connexion with decayed teeth. The gum 
becomes red and swollen and presently pus forms beneath the 
surface ; this is called a ^um-boU or parulis. Suppurative 
inflammation of the tongue (glossitis) starts from a wound or 
ulcer, or from some acute iuflammatiou like that due to erysipela- 
tous infection. According to the way in which the inflammation 
starts, the whole tongue or a limited part of it becomes notably 
swollen, and presently appears more or less extensively infiltrated 
with pus. When the abscess so produced is evacuated, repair is 
effected by cicatrisation. 

References on ulcerative stomatitia and noma : — Born, loc. ck. j VOM 
Bruhs, Handb. d. operat. Chir. vol. 1 part 3, 1859 ; Hirsch, ffutorueK- 
geograph. Palhologve n 1864 ; Gierke, JcJirb. /. KinderlteUk. (new aeries} i. 

435. The infective granulomata described in Arts. 117 — 135 
are all of them met with in the raucous membrane of the mouth. 

Syphilis gives rise to primary, secondary, and tertiary lesions. 
Primary sores within the mouth resemble those of the skin (Art. 
301). As secondary affections we have condylomata or mucous 
patches (Art. 379) on the lips and on the tongue, and also thick- 
ened opaline patches covered with milky-looking epithelial deposits 
aoddcseribeaassyphiliticpsoriaaisof the lips, tongue, or cheek; the 
latter resemble the superficial corrosions caused by applying nitrate 
of silver to the mucous membrane. Cracks, fissures, and ulcers 
a p. A. 16 
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due to Hyphilitic infection are frequently obaervod, eapecially about 
the tongue. In the tertiaiy stage gummata are formed, varying 
in size from that of a pea to that of a hazel-nut. They especially 
affect the tongue and are seated partly in the mucous membrane 
and partly in the muscular stmctures. When they break down they 
give rise to deep and spreading ulcerations. If the ulcers heal the 
scars are usually coarse and puckered. Langenbeck states that 
cancers are apt to develope from gummatous nodes and scars 
{Langenheck 8 Arch. xxvi). 

Iiupus often extends from neighbouring parts to the mucous 
membrane of the mouth, and causes more or less extensive 
destruction of tissue (Art. 392). 

Tubercnioila seldom attacks the mouth, but when it does it 
is chiefly the tongue which is affected. Tubercles are developed 
in the mucous membrane ; the siurounding tissues become in- 
filtrated and presently become caseous and oreak down. When 
such a caseous patch breaks through the surface layers, a tuber- 
culous ulcer is produced The edgea and base of the tongue are 
fovourite seats. The floor and margins of the ulceni are hard and 
densely infiltrated. When the tuberculous disease seizes on the 
muscular substance the greater part of the tongue may become 
studded with tubercles and infiltrated with granulation-cells. 

With regard to lepnwy and slandera see Arts. 131. 133, 392. 

Parasitic affections. 

436. The oral cavity is always infested by a multitude of 
vegetable raicroparasites, which gain entrance to it from without 
and And in it a fitting soil for their growth. Moulds, yeiists, and 
bacteria are ail met with; of the latter micrococci and sarcinde 
occur as well as bacilli and spirilla. Most of these fungi have no 
pathological significance ; they are more saprophytes subsisting on 
the remains of food and the deatl or desquamated epithelium 
which lie decomposing in the mouth. Where cleanliness is not 
observed they may occasionally set up putrefactive decomposition 
and so cause irritation and inflammation. 

Pathogenous organisms, however, often gain access to the 
mouth as well as these u on -pathogenous forms. The tuberculoiu 
bacillus is constantly found in the sputa in cases of tuberculous 
phthisis, and in this way must occasionally lodge in the tissues 
of the mouth. And we have already pointed out that tuberculosis 
of the mouth does occur (Art. 43.5). The ray-ningiu or Actino- 
myces (Arts. 134 — 135) attacks the tongue and jaws, producing 
the peculiar affection called actinomycosis (Fig. 174 li). 

By way of a correction to the account of actinomycosis given in the fir^ 
volume (Arta. 134 and 135) we may here note that though Israel was the 
first to obfiervQ and deacribe the niy-&iigus in the hviman subject, it was 
FoNFicK who Sist recoguiited the true nature of the disease, and declatied it 
{Berl. ilin. WotA. 1879. BreAav. flrHl. ZtUttrkr. May 9, 1ST9) to le identical 
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with the ciittle-iliHeBBe iireviously daacribeil by Bolunobr. PoNFlCK wao 

niso tho lirst to demonstrate the genesis of the diseaee by means of his 
inoculatiou-eAperimeots. 




Fio. 174 B. NiH) 
{After sj 
u ceDtial core (7 my colium) 
b radiatiiiK clnb-sbaped bodied 
(? conidia) 
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d fonnaliTe cells and new fibrooa 



Ucasles, scailalina, erysipelas, small-pox, diphtheria, etc. all 
give rise to inflammatory conditions of the mouth ; and as we 
regard these diaeaaes as due to niicroparasites, we must a'surae 
that the corresponding pathogenoiis organisms gain access to the 
tissues of the mouth. 

Saccharom^ces albicans (Rbess), muffuet, or thrush-ningOB is 
a special parasite of the mouth ; it has hitherto generally been 
referred to as Oidium albicans. It is one of the Blaatomycetes 
or yeasts, and is therefore akin to if not identical with Mycoderma 
vini or Saccfiaromyces cereviaiae (Art. 224). As it occurs in the 
mouth it assumes the fonn of rounded or oval glistemng cells 
and delicate filaments. Outside the body it may be cultivated 
in sugary or starchy liquids, and then produces round or oval 
cells, seldom filaments. Wlien Jt grows in the mouth it gives 

16—2 
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rise to minute whitish slightly-raised specks on the mucous mem- 
hrane. Those may be sparsely scattered or aggregated into groups 
on the inner surface of the lips and on the tflngiie. As they 
grow and multiply they coaleaco into whitish or discoloured filma 
After a time the film is -cast, off, the surface beneath appearing 
red and sometimes eroded. The thrush-film may reappear on 
the same spot, and the affection may advance gradually till it 
reaches the pharynx and sometimes even the oesophagus. 

The fungus grows mcunly in the middle layers of the stratilied 
epithelium. The upper layers are thereby raised and shed. The 
filaments and spores are usually thrust between the cells, though 
sometimes they penetrate the cell-substance and multiply within it. 
From the middle layera the fungus may penetrate into the deeper 
layers and ultimately reach the fibrous structures. According U> 
Waoneb and Buhl it may even penetrate the blood-vessels. As 
it grows downwards it sets up infiammation in the deeper tissues. 

Young children are especially liable to thrush. The tiingus 
may develope in the perfectly healthy mucous membrane of the 
new-bom infant Its growth is favoured by the use of cows' milk 
and starchy foods, and by imperfect cleansing of the infant's mouth. 
Among adults it is nearly always in cases of great weakness or 
wasting due to diseases tike typhoid, septicaemia, phthisis, etc. that 
thrush makes its appearance. 

R^fbreiicos : — Art. 224 ; Beubold, Virch. Arck. voL 7 1 Bukckhardt, 
Charit^'Annalen XII (1864); Obawitz, Virck. ArcA. vols. 70, 73; Reess, 
Phv».-med. QcieU. aw hrlangen 1877^78 ; Bohn, loc. dt. ; E. Waoneb, Jahrb. 
f. Kinderheili. 1868. 

Hypertrophy and Atrophy, 

437. The epithelium of the mouth, and especially that of the 
tongue, is continually being shed and continually renewed by 
regenerative multiplication. Whenever, as in catarrhal affections, 
the growth of new epithelium is increased, or the removal of the 
desquamated cells is impeded, whitish accumulations or deposita 
are formed on the surface of the mucous membrane. These deposits 
are often augmented by the remains of food, and by rapidly- 
growing fungous parasites which settle in them, and in this way a 
continuous film or fur is produced. This may assume the most 
various tints according to the food used, and if the mouth be kept 
open may dry up into crusts and irregular flakes separated by 
cracks and fissures. 

Under long-continued irritation, such as is caused by the 
constant shght friction of the tobacco-pipe, by fungous growths, or 
by syphilis, the oral epitheliuni may pass into a morbid condition 
resembling comification. Wbite streaks and patches on the 
tongue and cheeks are thus produced, which have received veiy 
yanouB names. The milky opaline patches {phques opcdinea) of 
syphiltB have ab-eady been referred to (Art 435). Schwiuueb 
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proposes the name of leukoplakia for the non-syphiUtie white 
patches which sometimes follow upon erythematous inflammation. 
Others speak of such patches, which are charact42rised by thicken- 
ing, comiticatioii, and desquamation of the epithelium, as Ungual 
pioiiasla or ichthyosis. There seems some ground for believing that 
leukoplakia is in certain cases at least a precursor of epithelioma of 
the tongue {HuLKE, Neligan, Eaheer). DESSOrR describes a 
certain dark discoloration of the tongue due to accumulations of 
spores, dead epithelium, and accidental impurities, as langue noire 
or glosBophytia. A hyperplastic condition of the epithelium, in 
which hair-like epithelial processes rise from the tips of the lingual 
papillae, has been described as ' hairy tongue.' 

Hyperplasia of the connective tissue of the oral mucous 
membrane and the adjoining structures ii due either to some 
chronic inflammatory process, or to conditions that are congenital 
or developed in early infancy. 

Inflammatory hyperplasia is moat commonly met with in 
connexion with the gums. It gives rise to circumscribed tumour- 
like thickenings, which usually retain for long the aspect and 
texture of granulation-tissue, and may therefore be described as 
granulomatous. Chronic inflammation of the tongue generally 
leads to fibrous induration and deformity, the muscular tissue 
becoming degenerate and atrophied. 

Congenital and infantile hyperplasia afi^ects chiefly the lips 
(macrochellla) and tongue (macrogfloiiia). The lips may be so 
thickened as to look like great unwieldy tumours : the tongue may 
outgrow the capacity of the mouth ^o hold it, and it may thus 
press the teeth outwards and protrude from the mouth (prolapsta 
linguae, glossocele). The protruded part is usually dried up and 
fissured, and ulcere form at the points where it is in contact with 
the teeth. In the congenital form the enlargement is seldom very 
great at birth, but it rapidly increases in the first few months of 
fife. The affection is frequently met with in cretins and idiots. 

The enlargement of the tongiie and lips is due either to an 
overgrowth of all the constituent tbsues or of the fibrous tissue 
only, or to the development of neoplastic tissue. The overgrowth 
may be local or general : in the former case isolated nodes and 
tuberosities are produced. 

In the fibrous form the muscular fibres are generally diminished 
in number ; the fibrous tissue may be dense and firm or soft and 
cellular, and it is here and there infiltrated with leucocytes. The 
infiltration is most marked when the protruded portion of th^ 
tongue is fissured and ulcerated, and so subject to intercurrent 
inflammation. The lymphatics of the hyperplastic fibrous tissue 
are nearly always dilated (Art. 438), 

Of the atrophies and degenerations to which the ti.saues of the 
mouth are liable those that affect the tongue are the only ones 
of any great importance, and of these the most striking are those 
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that affect its muscular substaace. Simple atrophy (Art. 46), 
fatty degeneration (Art. 50), and waxy degeneration (Art. 38) of 
the lineal muscles have all been described. They depend on 
local disorders of nutrition due to inflammatory conditions, or on 
neurotic disturbance in connexion with disease of the hypoglossal 
nerve and its nucleus in the medulla oblongata. 

Among the degenerative affections of the fibrous tissues 
amyloid change must bo specially mentioned. It attacks the 
intermuscular fibrous tissue as well as that of the mucous mem- 
brane, and gives rise to isolated nodes or nodules, or fin the tongue) 
to a uniform lardaceous transformation. The muscles and mucous 
glands atrophy and disappear when surrounded by the amyloid 
substance. 

Atrophy of the gums and the alveolar parts of the jaws is apt to 
foUowupou loss of the t£eth,and is especially notable in advanced age. 

References on macrreloaaia ;— Arta, 315, 438 ; Weber, Viroh. Arch, vol 7, 
Pitka u. Billrotk't ffandb. rf. CAir. vi ; VlRCHow, Die kranih. Oe»ehviiU»l« m ; 
Arnbtein, Vireh. AnA. vol. 64 ; Hdmphky, ifed. ckir. Trails, xxxvi (1853) ; 
Arnott, Tran*. Path. Soe. 1872 ; Maas, Arch. f. ilin. Chir. xm ; Wkoneb, 
ibid, ss ; Cla-Rkb, Di'ieoMi of the tongue London 1873 ; Variot, Jmim. da 
Panal. el de la p/iuiiol. 1880 ; Poster, Jahrb. f. Sinderheilt. xvlii (1882) ; 
Barker, Holjnett S^i/tt. of Surgery II London 18S3. 

Ou hyperplaeia of the epithelium ; — Clarke, Practitioner Aug. 1874, Brit. 
Med. Jovm. 1, 1874; Schwimmer, Vierteljaitrg. f. Derm. u. SvpA. v {1&78) ; 
VooBL, Ziems»etC» Vudop. vn ; Klebs, Arax. f. ejj>. Path, v j NESOpn., ArrA. 
f. Hin. Chir. ss ; Hulkb, Tram. Clin. Soc. 1869 ; Nkliqan, Jhiblin Quart. J. 
ifed. Seimee 1862 ; Debovb, Le ptoriamt buccal Paris 1873 ; Macriac, De la 
MoruMU de la lan^ue et de la muquettte buccale, Union m<(/. 1873 — 7*; 
B. Weir, lehthyotu of the toiwue, Nev> York Med. Joara. March 1875 ; 
TRfcAT, £ufi. Sac Chir. 1875 ; Trani. interTtat. tned. congreti vo!. in London 
1881 ; Desboib, De la langue noire Paris 1878 ; Barker, Holme^t Sytt. of 
Sargeru n 1883. 

On nmyloid change see Zieqlbr, Virch. Areh. vol. 65. 

Tumaura and Cysts. 
438. The most important of the tumours affecting the mouth 
ill the early years of lite are the angiomata and lymphangiomata. 
Anglomata are met with chiefly about the lip.s, appearing as dark- 
red or livid stightly-rabed patches. Iiymphangloinata occur in 
or about the tongue. Some of the tissue-changes included under 
the name of macroglossia are due to lymphangiomatous growths. 

In Art. 437 we mentioned that the hyperplastic fibrous tissues 
i» the tonifue and lips generally contain dilated lymphatics. Cases 
JhfB «cur in which such lymphatics constitute the greater part of 
noe of the tongue. The entire tongue — muscles, mucous 
. jmd papillae — may be transformed into a kind of fine- 
1 .^^iiagc ^ir honeycomb. The spaces and meshes contain 
^Tmb between consist of delicate fibrous tissue inter- 
a ««A »&* sMttered muscular fibres. The tibrous tissue 
^^.^H ^j fci^*r oellul&r. In the fonner case it contains 
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patches of lymph adenoid tissue ; the neoplasm is then in fact a com- 
binatioD of lymphangioma and Ijinphadenoma. In other cases the 
tissue contains an extraordinary amount of fat, the tumour being 
then most fitly described as lymphangio-lipoma. The dilated 
lymph-apaces are usually small, but sometimes thoy become 
(ustendiid into globular cysts, from the size of a pea to that of a 
cherry (cystic hygroma). 

The lymphangiomatoua growth is often confined to the tongue 
proper, but it may extend to the neighbouring parts, or new foci 
may appear in the tissues of the root of the tongue. It would 
seem that the largest cysts are met with in the latter situation. 
From tho root of the tongue the growth may extend in various 
directions, occasionally passing down towards the pharynx or 
upwards to the palatal structures. 

Of the other congenital or infantile growths within the mouth 
we may mention the teratomata (Arts. 13, 178). Lipoma, fibroma, 
myxoma, and sarcoma also occur ; they form tumoura which vary 
much in size and seat 

Of the tumours which devclope in later life sarcoma and 
carcuioma are the most notable. Sarcoma mainly afiects the 
gums (sarcomatous epulis), and as a rule starts in the deeper-lying 
structures like the periosteum or bone-inarrow. It forms rounded 
tuberous growths, usually somewhat firm in consistence. When it 
starts in bone it contains bony trabeculae in its substance (osteo-sarc- 
oma, Art. 1C5), or sometimes giant-celts (myeloid sarcoma. Art. 159). 

Carcinoma (in the form of epithelioma) attacks the lips, 
tongue, and gums. It begins as a small nodule, or a circumscribed 
hard greyish infiltration of the mucous membrane. Presently this 
becomes a palpable node projecting above the surface. The 
infiltrated tissue ulcerates, and around the ulcer the cancerous 
infiltration spreads more or less rapidly. If the diseased tissue is 
not removed, the cancerous ulcer may reach an astonishing size, 
especially in the case of the tongue and the gums. Adenoma of 
the mucous glands is a rarer form of tumour ; it gives rise to 
circumscribed nodular growths. 

References on lymuhjuiginma of the mouth :— Art. 437 ; Billeoth, 
Beitnige i. path. Hutoiogie Berlin 1H58; Vibchow, VtnA. Arch. vol. 7; 
Maas, Arek. /. iUn. Chir. XIII ; voN Winiwabtbr, Ardt. f. klin. Chir. XVI ; 
OlES, ibid. KV ; Weqneb, 3)ui. ss ; Abkstein, I'ircA. AnA. vol. M. 

Oulipomaof the tongue see Weber (/"iWifl u. BiUroih'i Handb. d. Chir. 
in\QQ9,sKiAS {Pari* TaMiaU^a, 1881). On epithelioma aee Babker (ffolme^i 
Sffnt. (^ Surgery n London 1883). 

439. As we pointed out in Art. 433, when the mucous glajids 
are chronically inflamed they may become distended with accumul- 
ated secretion, and thus form small cysts of retention. Dilated 
lymphatics may likewise give rise to cysts, known as cystic 
nygromata (Art. 438). In addition to these varieties there are a 
number of other cystic structures, which occur in the mouth iu 



S4-S 



a situations, more especially in or around the froenum of the 
tongue. These arc referred to as cases of ranula, and have long 
been objects of considerable surgical interest. Notwithstanding 
this the manner in which they arise has only recently received a 
satisfactorj' explanation. Von RECKLINGHAUSEN has shown by 
careful anatomical investigations that the true or classical ranul& 
b in fact a cystic dilatation of one of the main ducts of the glands 
of Nuhn and Blandin, two small mucous glands situated beneath 
the tip of the tongue. The duct is oostructed probably by 
inflammatory changes either within or around it, and the part 
beliind the obstruction (which need not be complete) becomes 
distended with the secretion poured out by the gland-cells. 

The contents of the ranula consist of a clear viscid or ropy 
mucous liquid, resembling the white of an egg ; it may be quite 
colourless or stained pale yellow or brown or pink. It contains no 
saliva. The cyst itself is usually globular or ovoid and lies close by 
the (raenum. 

Besides this form of ranula (the typical form), there are other 
cysts which are loosely classed with it, Wharton's duct, leading 
from the submaxillajy gland, may be distended into a cyst. The 
cyst in this case is usually fusiform or cylindrical, though at times 
it becomes more distinctly globular. The occlusion of the duct is 
in general due to inflammation or to the formation of salivary 
concretions or calculL 

The ducts of the sublingual glands (ducts of Rivini and 
Bartholin) may also become distended into cysts lying beneath the 
tongue ; and dermoid cysts are met with in the same situation. 
According to RosEB congenital cysts of the neck (Art 8) may be 
displaced inwards so as to lie beneath the tongue, and sometimes 
simulate ranulae. They often contain sebaceous matters. 

Cysts occur in other situations, but much less frequently. Thus 
they are found at times in the muscular substance of the tongue 
and in the mucous membrane of its base. Such cysts are usually 
small, but now and then they attain a very considerable size 
{BocHDALEK, LoTZBECK, Hajoiehich). They are due to the 
dilatation of the glands that occur at the base and around the root 
of the tongue. 

The mucous glands of the lips may in like manner be trans- 
formed into cysts, which vary from the size of a pea to that of a 
hazel-nut. 

The oricin of ranula, as we have aaid, has been recently investigated with 
great care by voN Becklinghadbkn ( rircA. Arcli. voL B4). He reviews criti- 
cally the various ohservationa and theories already puhlished, oud describes the 
results of his own work on the subject The classicid ranula he proves to be 
due to the dilatation of the duct of the mucous glands at the tiii of tlie tongue. 
He rejects the su^eation of FLEiscntiA^nt that it originates from a mucous 
bursa lying ou the aurfiice of the ^uio-glosaus muscle. This bursa has twea 
sought for m vain by various investigators ; and moreover the tnie ranula always 
possesses a well-developed cylindrical epitheUum. 

BoCHDALBK (OwtoT. ZeittcAr. f. praet. Ileili: XU, 1886), LorZBBCK 
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{Memirrabilien. sv, 1870), and Hammbhich {UA. SchleimrytUn d. Zungenmirtd 
WUrzburg 1877) have written on the ojsta that are found at the base of the 
tongue. According to ViRCaow, Rbubold, Bohn {Die Myrndkranih. d. 
Kinder Leipzig 1866), De:«ib, Billa.rd, and others, in moat infants the 
mucous membrane of the jialate (in the neighbourhood of the rnpbe and 
anteriorij) is more or less beset with white miliary nodulea of various sizes. 
They are developed in the second half of foetal life, and are due to an 
accumulation of epithelial cells in the mucous glands of the hard palate. 
They may fairly De described as mili um or comedones of the mucona 
membrane (Art. 404), 

Change affecting the teeth. 

440. By far the moat important morbid chaoge affecting the 
teeth is that known as caries, a gradually progressive disintegration 
of the enamel and dentine. 

First of all an opaque white spot (which may sometimes be 
discoloured green or black) appears on the transparent enamel. 
Here the prisms of the enamel are loosened and to some extent 
broken down. Then by degrees the dentine is attacked, and once 
attacked it usually disintegrates very rapidly. Decalcification or 
the dental tissue precedes tne carious disintegration. 

In the advancing margin of the diseased area the tubules of 
the dentine appear to be vridened (Klebs, Leber, and Rottenstein) 
and surrounded by bright rings, Presently the tubules are seen to 
contain a granular mass, which turns blue when treated with 
iodine and mcreases in bulk at the expense of the bright rings. 
This maas is found to consist of micrococci and bacilli. According 
to Klem it is they that are the destroyers of the dental tissue, 
inasmuch as they have the power of decalcifying it. They are 
enabled to penetrate the substance of the teeth by the accidental 
formation of cracks or flaws in the enamel. 

Klebs has also shown that the mortar-like 'tartar' which often 
covers the teeth contains multitudes of micrococci and bacilli 
mingled with calcareous particles. He maintains that the or- 
ganisms are able to precipitate calcium-salts from the nutrient 
materials they assimilate, 

A very common result of caries is inflammation of the pulp or 
of the alveolar periosteum. The irritantii which directly induce it 
are perhaps the bacteria which are present in the disintegrated 
dental substance, and set up septic decomposition around them. 

The inflammation of the pulp and periosteum may pass into 
suppuration. In this case the surface of the gum in the neigh- 
bourhood of the diseased tooth is red and swollen (gum-boil or 
parulis), and presently suppuration sets in and extends to the 
deeper tissue of the gum, forming an alveolar abicess. This 
breaks externally, and if the suppurative process aromid the root 
of the tooth continues, we may have formed an alveolar sinus or 
fistula. 

Sometimes the inflammation extends beyond the region of the 
root of the tooth and gives rise to an extensive periostitis of the 
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jaw. In this way large abscesses are sometimes formed, and 
necrosis of a portion of the jaw-bone may result 

References on dental oariea :— Klenkb, Die Verderbnm der Znhne Leipdg 
1850 J Kbumann, Arch. f. iiiti. Chir. vi ; Leber and Rottenbteis, Vntertvdt. 
ail. d. CarU» d. SiJine Berlin 1867 ; Wedl, Patkotogic d. ZUhne Leipzig 1870 ; 
Klbub, Areh. f. exp. Path, v, Article L^tothrix bitecalU in Kealewydop. d. 

S'tammieR HeUhmde; Colguam, Dental mirgsry and paUuilogg London 1881 ; 
iBCUssion, Trout, iiitemat. med. congreu til London 1881, 
According to Milleb {Cent. f. d. mad. Wiu. 13, 1882, ArcLf. e.rp. Pntli. 
xvi) the bacteria present in the mouth set up acid fermentations, and the acid 
produced decalcifies the dental tissues. Thereupon micrococci and bacilli 
penetrate the dentine aud set up putrefactive dec«jmpoeitiou in the docalcifiod 
tissue. 

441. Tumoun arising from or connected with the teeth are 
of two chief kinds. The one is spoken of as dental osteoma, the 
other as odontoma. Dental OHteoma or exostosis consists of a 
difiiise or somewhat circumscribed thickening of the cnista petrom 
or cement ; and ought indeed scarcely to be reckoned among the 
tumours, as it is rather of the nature of an inflammatorj' hyper- 
plasia. Very few cases of true odontoma have been described. 
So far OS can be made out the small tumours so named (composed 
of dentine and enamel} arise from the pulp of the tooth in the 
early stages of its growth. Odontoma cannot be developed when 
the tooth is mature. 

Fibroma, myxoma, and sarcoma, may in rare cases be developed 
from the pulp as the tooth is being formed. Such growths are 
however much more commonly derived from the periosteum of the 
dental follicle, the alveolar process of the jaw, the bone-marrow, or 
the guna itself These tumours, which arise close to the teeth or 
actually from their sockets, are included under the surgical term 
epulif. Some of them start in inflammatory granulation-tissue, 
but most are really sarcomatous (Art. 438). 

Cysts of the jaws may be produced by the morbid dilatation of 
the dental follicles. The cysts are seated on the alveolar ridge, and 
sometimes reach a very lai^e size, some as large as an applu and 
larger having been described. Their contents are liquid, and occa- 
sionally mdimentaiy teeth are found in them (denti^roua cyita). 

Eeferances :— Virchow, Die tranihaflm OachwHliie n (1804—65) ; 
Uagitot, M^oire tur let iyetei det mdchinret Paris 1872 ; Ubkoff, Odontom 
d. Vnterk-Ufere, Vitvh. Ardi. voL 85 ; Saltbb, Solmei't Sfftl. t^ STirfftfy II 
London 1883 ; Eve, Brit. Med. Jount. I, 1883. 

Hdtchinbos {Lond. IJniip. Rep. ii, 18S5, TroTU. Path. Soc. 1858—59, and 
Clinical Surgery XI London 1878) naa pointed out that the permanent incisorft 
and especially the upper central incisorH, of children suffering from congenitBl 
HTpbihs often undergo a peculiar arrest of development. They are either 
altogether stunted, or as they emerge from the gum their sides instead of 
bein^ parallel converge, while the cutting edge is concave. After a time, the 
dentine being eiposed, the cutting edge becomes deeply notched ; Rud when 
the tooth is full-grown it appears pointed or ^leg-shaped, with the crescentic 
notch truneatiug ite apex, so to spe^ The cause of this deformity is said to be 
a specific alveolar stomatitis during in^oy (Baduler, Zieiruten $ Cydop, m). 




448. The mucous membrane of the throat (including in the 
term the soft palate, tonsils, and pharynx) resembles that of the 
mouth in structure; it coutains however a larger amount of 
lymphadenoid tissue, which at various points is aggregated into 
nodules or follicles. In the tonsils especially this tissue is very 
abundant. According to Stohr {Biohg. CentTolblaU 1882) lym- 
phoid cells are contmually migrating from the lymphadenoid 
tissue to the free aurl'ace. 

The disorders of the back of the mouth and pharynx correspond 
with those of the mouth generaUy, and many of them are indeed 
but partial manifestations or results of the latter. Certain forms 
of inflammation and certain new growths are however confined to 
the soft palate, tonsils, and pharynx, or at least produce in them 
their most characteristic symptoms. 

Inflammation of the throat (referred to generally as angina or 
phaiyngitii) may be due to local irritation, or to some general 
affection like measles, scarlatina, or small-pox. The catarrhal 
varieties give rise to redness and swelling, which may be diffused 
or disposed in irregular streaks and patches. The mucous mem- 
brane at the same time pours out a slimy or purulent secretion, 
which often forms a fihn or coating on the surface. In some of 
the inflammatory affections (such as that which accompanies small 
pox or herpes labialis) vesicles are formed ; these speedily rupture, 
and leave small erosions of the surface {angina veaiculosa). Often 
too, especially in children, the inflamed membrane is beset or 
overlaid with white patches of thrush (Art. 4.36). The lympha- 
denoid follicles are sometimes the parts chiefly aflected. The 
solitary follicles of the pharynx and the serous glands at the 
back of the tongue swell up and project above the surface, 
and the tonsils are likewise enlaiged \angina tonsilUwU). If 
the swollen follicles break down small erosions or ulcers may be 
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left (follicular ulceration). In chronic catarrhal conditions these 
changes in the follicles and tonsils may become very marked 
(angina or pkajyngitts granulosa). At the same time the mucous 
membrane, especially that of the uvula, becomes thickened; and 
the mucous glands become hypertrophied or distended, and project 
above the surface like small granulations. Accumulations of shed 
epithelium and pus-eorpusclea collect in the crypts of the enlarged 
tonsils, forming grey or yellowish plugs which occasionally become 
calcified. The tonsils may also become permanently enlarged as a 
result of chronic or often-repeated inflammation ; in other cases 
they become atrophied or shrunken. When they are enlarged the 
chief seat of hyperplasia is the lymphadenoid tissue, which appears 
more diffused and less markedly aggregated into follicles than is 
normal. When they shrink it is the lymphadenoid tissue which 
disappears, its place being partly taken by ordinary fibrous tissue. 
Inflammation of the tonsils is apt to issue in the formation of small 
tonsillar abscesses, which break through the surface and evacuate 
their contents. The site of such an abscess is afterwards marked 
by a cicatrix. 

443. One of the most important forms of" inflammation to 
which the throat is liable is the diphtheritic inflammation, 

most familiarly known in connexion with diphtheria. 

As we have already seen (Arts. 424 — 426), diphtheritic inflam- 
mation of a mucous membrane is associated with the necrosis of 
the epithelial layers only (superficial form), or of the epithelial 
and fibrous layers together (parenchymatous form). 

In the pharynx the process begins with the formation of small 
round greyish filmy patches on a red and swollen base. The greyish 
film is at first thin and soft, but presently it becomes thicker and 
more yellowish, or if haemorrhage takes place it becomes brown or 
black. The patches are sometitnes few and isolated, or numerous 
and confluent, in which case they often form lai^e dense masses or 
false membranes. At first these patches or masses are closely 
adherent to the underlying tissue, afterwards they are loosened 
and can readily be removed or are cast off spontaneously. Often 
the underlying surface of the mucous membrane appear? to be 
intact ; it is reddened but there is no perceptible loss of substance : 
this is the case in superficial diphthentis. In other cases a visible 
erosion or ulcer remains when the false membrane is removed : this 
indicates deep or parenchymatous diphtheritis. The floor of the 
ulcer is red or dirty grey, the latter showing that the necrotic in- 
fiammatipn has extended still deeper into the mucous membrane. 

The seat of the diphtheritic patches varies much in different cases, 
as may be observed in the living patient as well as post morttm. 
Sometimes the tonsils are the parts moat afi'ected, in other cases 
the palate and uvula, and often enough the epiglottis and the 
entrance to the larynx. 
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In additiou to the formation of these patches there is always a 
curtain amount of oedematous swelling of the tissues, which in the 
case of the tousila and the parts around the glottis frequently 
becomes extremely marked. 

If the patient survives repair takes place by the extrusion of 
the false membranes, regeneration of the necrosed parts, and 
re-absorption of the exudation. If the necrosis has extended 
deeply cicatrices may he formed- Now and then the affection 
takes a more dangerous turn, gangrene setting in and causing 
very rapid and extensive destruction of the tissues. 

A certain amount of croupous exudation very oft«n accompanies 
the development of the diphtheritic membranes. Some of the grey 
or yellowish patches may consist simply of coagulated exudation, 
such as characterises simple croupous inflammation. These patches 
are apt to be formed at spots where the epithelium has been stripped 
off. 

444. Pharyngeal diphtheritis may be the result of various 
noxious agencies. It can be produced in animals by the action of 
certain corrosive substances properly applied to the mucous mem- 
brane. In man it is most commonly observed in connexion with 
various infective diseases, such as scarlatina, measles, tj'phoid, 
small-pox, and diphtheria. It is the characteristic symptom of the 
latter. 

Diphtheria is an infective disease, met with chiefly iu children. 
The virus enters the system usually by the mucous membrane of 
the pharynx, and it first of all sets up local inflammatory changes 
there. The changes may be simply of the nature of catarrh, or 
they may be more intense and more dangerous. In by far the 
greater number of cases the various processes of diphtheritic 
mflammation are induced. But in many instances the epithelium 
is simply shed, and circumscribed yellowish typically croupous 
false membranes are formed from the coagulated fibrinous exuda- 
tion. Gangrene is a rarer complication. The mucous membrane 
of the respiratory organs — larynx, trachea, and bronchi — is usually 
affected at the same time as that of the throat. Where the 
epithelium is cylindrical the inflammation b generally of the 
croupous type. 

It seems now highly probable that diphtheria is due to an 
invasion of micrococci. When the afifected epithelia are examined 
in the early stages of the disorder, we find in and upon the inflamed 
spots heaps and clusters of micrococci (Fig. 170 g and Fig. 171 a) 
such as do not normally occur in the mouth or throat. These are 
regarded as the virus of the disease, and they are supposed to 
a^ect the system in general through the vessels of the pharynx. 

We have not here space to ileacribe in detail the various controversies that 
have arisen as to the nature of tlie virus of diphtheria. The moat important 
references have been given in Art. 204. HEeBNER recently investigated the 
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subject of Bcarlatinal di|ihtheritia {Jahrbuvh der KindtrheUk. new aeries xiv) 
anil oompftred it with the diphthenal affection. He regarded the pathological 
prooBBsea in the two cases to bo different, as judged both by the naked-oye 
appearances and bj the character of the histological changes. Zieoleb is 
however quite unable to agree with him in this point : the poison of scarlatina 
may induce in the fauces exactly the same hiatolugical changes aa those which 
are characteristic of diphtheria. In a still more recent and very suggestivi^ 
paper {Die cxperimeiitelU DipAlherie Leipzig 1883) Hedbneb seeniB to have 
now arrived at a like conclusion. He indeed afiirms that localised diphtheritic 
inQammation of a mucous membrane may be set up without micrococci, and 
then the inoculation of any kind of micrococci may suffice to induce the 
general disease. 

445. FhlegmonoUK Inflammatloni and abscesses arc more 
commou in the fauces and tonsils than in the mouth itself. They 
begin with intense redness and swelling of the affected parts. 
The exudations and pus collect in the loose meshes of the aub- 
mucosa, giving rise to abscesses of various sizes, which at length 
break through the mucous membrane. The commonest causes of 
such suppurative inflammations are mechanical injury followed by 
some septic infection, and glanders, syphilis, anthrax, etc. Retro- 
pharyngeal abscesses are occasionally due to caries of the cervical 
vertebrae. Abscesses about the throat are dangerous inasmuch as 
they may lead to the erodon and rupture of blood-vessels, or may 
directly or indirectly involve the entrance to the larynx. This 
last accident is generally brought about by the induction of 
oedema in the mucosa or aubmucosa of tlie glottis, which often 
accompanies the fonnation of an abscess in the neighbouring parts. 

In rare cases phlegmonous inflammation may issue in gangrene. 
Dark and discoloured patches are formed, which rapidly extend and 
disintegrate. Gangrene is most commonly observed in connexion 
with small-pox, typhoid, dysentery, and diphtheria. 

446. The iirphilltlc affection! of the throat resemble those 
of the mouth. Simple catarrhal inflammation, the formation of 
granulomatous foci or gummata, ulceration, and scarring, are all 
met with. Scarring may give rise to very considerable distortion 
and deformity of the parts. 

Tubercle and tuberculous ulceration occur chiefly in the 
larynx. The surrounding tissues are sometimes markedly oedema- 
tous. The tonsils are not infrequently attacked by tuberculosis. 

IiUpui is most apt to affect the soft palate ; it is rare in other 
parts, such as the larynx. The infiltrated tissue breaks down and 
largo unsightly ulcers are produced. Lupus of the face generally 
accompanies the affection of the mucous membrane- 
Papillary growtha and mucous polypi sometimes occur 
around the uvula and the border of the soft palate, but they are 
not very common. Cysts of retention, of small size, now and then 
arise from dilatation of the mucous glauds. 

TmnouiB are rare in the region of the throat, but both con- 
nective-tissue and epithelial growths are occasionally met with. 



CHAPTER LI. 



THE SALIVARY GLANDS. 



447. The salivary glands are racemose glands whose secretion 
is iliscliarged into the oral cavity. The chief disorders to wliich 
they are hable are those due to inflammations, and to tlie growth 
uf tumours. 

Mumpi or epidemic parotitis is an infective inflammatory 
swelling of the parotid gland. The submaxillary and sublingual 
glands may be affected at the same time. The glands and the 
overlying tissues are much enlarged, and feel doughy to the touch. 

Similar swellings occur as secondary symptoms in connexion 
with certain infective disorders like typhoid, cholera, pyaemia, 
syphilis, diphtheria, etc 

The swelling is due to inflammatory serous and cellular infil- 
tration of the mteralveolar fibroua tissue of the glands. It issues 
either in resolution, or in fibroid induration, or in suppuration and 
abscess. Sometimes gangrene supervenes. 

Angina Ludovici is an acute phlegmonous inflammation of the 
tissue surrounding the submaxiHary gland, resulting often in 
suppuration or gangrene. 

Milder forms of inflammation are alsfj met with in connexion 
with disorder of the salivary glands, resulting from mechanical 
injury or retention of their secretion or from other causes not easy 
to determine. When chronic they lead to fibrous hyperplasia, 
while the gland-substance often becomes atrophied. If the duct 
becomes involved in a contracting cicatrix it may be obstructed or 
altogether occluded. 

448, A salivary fiatula is an opening or channel connecting 
a saHvary duct with the surface of the mucous membrane or tho 
skin. It results either from a wound, or from some suppurative 
inflammation leading to perforation. 



256 



THE ALIMENTAHT TRACT. 



[sect. vn. 



When a salivary duct ia obstructed or occluded the smaller ducts 
behind the obstruction become dilated by the retained secretion. 
These dilated ducta are either cylindrical or sausage-shaped, or 
fusiform, or even pear-shaped. As the accumulation goes on the 
ducts and the lumen of the gland become distended into globular 
cysts, often of very considerable size. 

The cyats produced by dilatatioD of the submaxillary and sub- 
lingual ducts protrude from beneath the tongue, and are often 
spoken of as ranulae, like those which arise from dilatation of the 
mucous glands of the tip of the tongue (Art. 439). 

SaUrary calculi are stony concretions which form occasion- 
ally in Stenson's and Wharton's ducts. They consist of calcium 
phosphate and carbonate. Sometimes they enclose foreign matters 
which have accidentally gained access to the ducts. According to 
Klebs they also contain fungi, and these he regards as the active 
factors in bringing about the precipitation of the calcium salts. 

Tumoun both of the connective-tissue and the epithelial 
types are met with in the salivary glands. Of the former class 
fibroma, sarcoma, enchondroma, and myxoma, may be mentioned 
They usually give rise to definite nodes or nodules, and sometimes 
include cystic cavities (cystic sarcoma). Carcinoma usually begins 
as an isolated nodule, which extends so aa to involve the whole 
gland, and then invades the surrounding tissues. Ulceration and 
gangrene now and then supervene. These neoplasms are very apt 
to exhibit a mixed type of structure, especially those of the parotid 
gland. Thus cartilaginous, mucoid, sarcomatous, and fibroid ele- 
ments may all occur within the same tumour. Sometimes the 
peculiar hyaline formations characteristic of cylindroma (Art. 163) 
are met with. Combinations of carcinoma with sarcoma or en- 
chondroma are not uncommon. 




THE OESOPHAGUS. 



449. The most important of the deformities to which the 
oesophagus is liable is atenoilB or narrowing of its calibre. Five 
varieties of stenosis have been distinguished (ZENKER, VON 
Ziemssen) according as it is due to congenital maifomiation, 
compression, obstruction, stricture, or spasmodic contraction. 

The oesophagos is wholly absent only in foetuses which are 
very gravely malformed. Even a partial obliteration is rare when 
the foetus is at all well-developed. 

Simple congenital stenosis occurs both at the upper and at 
the lower end of the tube, and may be simply annular or may 
extend over some small distance. Both varieties are rare. 

Stenosis by compression is generally due to the pressure of 
enlarged scrofulous glands in the neck or mediastinum, mediastinal 
sarcoma, aortic aneurysm, etc. It prijduces grave functional diffi- 
culty only when the tube is in a manner encircled by the growth, so 
that there is no direction in which it can yield. 

Stenosis by obstruction occurs when foreign bodies be- 
come wedged in the tube. The thrush-fungus may grow and 
multiply in the oesophagus to such an extent as occasionally to 
block up or seriously to narrow the passage. Polypous tumours 
growing from the raucous membrane may have a like effect, but 
veiy rarely. Cancerous growths are much more apt to be the 
cause of obstruction. 

Strictures are due to the contraction of cicatrices or to 
cancerous change. Cicatrices most commonly follow upon injuries 
due to irritant or corrosive substances, such as boiling water, acids, 
or alkalies. The extent and tightness of the stricture depend on 
the size of the corrosion-wounds. If the corrosion has extended 
deeply into the tissues of the wall, the oesophagus may be trans- 
formed into a firm almost cartilaginous pipe, through which only 
the finest sound may be able to pass. Syphilitic strictures are 
very rare, as the oesophagus is on the whole seldom attacked by 
s. P. A. 17 
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syphilitic iuHaiumation. Cancerous strictures are due to the infil- 
tratioQ of the whole circumlerence of the oesophagus by the 
neoplasm, by which it ia transformed into a kind of tough unyield- 
ing tube, the infiltrated tissue often at the same time undergoing 
contraction. These strictures are usually found in the lower or 
middle third of the oesophagus, rarely in the upper third: they 
extend over a length of 5 to 10 centimetres. The inner surface is 
in genera! ulcerated. 

Spasmodic or spastic stenosis is due to a painful contraction 
of the muscular coats. It is transient but apt to recur, especially 
in hysterical patients. As a rule no appreciable anatomical lesion 
of the oesophagus can be made out post mortem; though sometimes 
inflammatioa or ulceration of the mucous membrane exists and 
may induce abnormal irritability and spasm. 

The channel may on the other hand be abnormally wide, either 
from dilatation or from the presence of diverticula. 

Simple dilatation is generally the result of stenosis of the 
lower part of the tube or of the cardiac orifice of the stomach. In 
this cose the muscular walls yield and become distended as the in- 
gested food gathers above the contracted portion. The dilatation 
IS generally uniform, but occasionally it is unilateral and in this 
way diverticula are sometimes produced. The various coats are 
often thickened in the dilated portion. 

But dilatation may take place without stenosis; and in this 
case the oesophagus assumes the form of a fusiform sac, the walls 
of which (and especially the muscular and epithelial coats) are 
more or leas thickened. The apparent cause of the dilatation is a 
diminution of the contractile power of the walls, due to injuries of 
various kinds or to inllammat*)ry change. Localised dilatations 
above the diaphragm occur as congenital mallbrmations (Zenker). 

Diverticula occur as localised sacculations at some part of the 
wall of the pharynx or oesophagus. They are due to pressure from 
within, or traction from without. 

liiverticula of the fonner class are rare. They occur at the 
lower end of the pharynx, and appear either as small sacculations of 
the size of a hazel-nut or less and directed posteriorly, or as \aiee 
globular, cylindrical, or pyriforiii sacs hanging down between the 
tube and the spine. The walls of such a sac are moderately thick 
and consist of the mucosa and submucosa with an external adven- 
titious layer of fibrous tissue ; the muscular coat is absent or per- 
sists only around the neck of the sac. The diverticulum is in tact 
a hernia (pharyngocele) of the mucous membrane through the mus- 
cular bundles of the inferior constrictor of the pharynx. Zenekb 
accounts for its existence by supposing that some localised weaken- 
ing of the posterior wall of the pharynx takes place, and that then 
the inner layers are pushed through the outer by pressure &om 
within exerted in the act of swallowing. The weakening may be 
due to mecbaoical injury, such as that caused by the lodgement of 
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a foreign body. As food sometimes lodges iu a diverticuliim aud 
remains there decomposing for a time, it may act aa an irritant to 
the mucous membrane and give rise to inflammatory thickening of 
the wall, or occaaionally to mucous papillary growths from its inner 
surface. 

Diverticula due to traction occur on the anterior aspect of the 
oesophagus, and most commonly at the level of the bifurcation of 
the trachea. They are usually narrow and funnel-shaped, varying 
in depth from 2 to 17 mm-, the apex pointing directly forwards or 
a little to one side. Simple shallow bnlgiugs are more rare. The 
funnel consists of mucosa and submucosa, which may be wholly or 
partially or not at all covered with a muscular layer. The apex 
almost invariably runs out into a band of dense fibrous tissue, 
generally containing a shrunken bronchial gland and connected 
with the trachea or one of the bronchi. The diverticulum thus 
appears to be ultimately due to an inflammatory process starting 
in some lymphatic gland and involving the wall of the oesophagus; 
the contmction of the inflammatory or cicatricial tissue gives rise 
to the traction upon the oesophagus-wall. The diverticulum has 
no tendency to enlaige, but it may be perforated by a foreign body 
which becomes wedged in it. 

Rupture of the healthy oesophagus is rare, if we leave out of 
account the cases in which it is directly wounded from without. 
There are however some instances on record in which strangulation 
or violent vomiting have led to longitudinal or transverse rents of 
the wall. It may be that in the latter cases the tissues were to 
some extent softened by the action of the regurgitated gastric 
juice. This igeative softening is not uncommon as a post-mortem 
phenomenon : the aflfected tissue appears grey or yellow and 
sodden, aud la readily torn. According to ZENKER it may occur 
in articulo mortis; but the instances must be very rare in which it 
occurs in a healthy patient, 

Perforatloii of the oesophagus is due to disease in the tube 
itself or in the adjoining parts. Cancerous ulceration and the 
lodgement of foreign bodies are the commonest causes of the 
former; corrosion by various liquids and simple ulceration come 
next in point of frequency. Perforation from without may be due 
to suppurating lymphatic glands, abscesses, gangrene of a goitrous 
tumour, or aneurysm of the transverse or descending aorta. Per- 
foration is always followed by more or less extensive inflammation. 
This is least marked when the tissue around the ruptured spot is 
already thickened by chronic inflammation. When there is no 
such thickening, wide-spread purulent or gangrenous inflammation 
may be set up m the neighbouring parts. 

Zenker and von Ziemssen {Zieinsten't Ci/dopaedia vin) give a very 
uiinute acil accurate account (yiith ful] referoaces to the literature) of the 
morbid ohangeH to which the oe«ophiiguB is hable. The above account is 
baaed upoo theirs. 

17—2 



260 THE ALIMENTAHT TEACT. [SECT. VII. 

450. Catarrhal inflammatloii of the oesophagus ia markod 
chiefly by epithelial deaquaniation; but little mucua is poured 
out ID the chronic forms, and in the acut« forms it is absent. The 
desquamated cells give the mucous surface a dull whitish or yellowish 
tint. Sometimes minute superficial ulcerations occur. When the 
inflammation is caused by the presence of a foreign body, a deep 
ulcer is often formed at the spot where it is in contact with the 
wall. 

In chronic catarrh the mucous membrane may become hyper- 
trophied, and papillary or polypous outgrowths are apt to arise 
from its surface : the muscnlar coat may also show signs of 
hypertrophy. If the mucous glands become obstructed they give 
rise to granular prominences which are liable to break down and 
leave minute ulcers. Varicose veins are not infrequently met 
with in the oesophi^a in elderly patients. They lie m the 
submucosa, and give rise to small livid prominences of the mucous 
membrane. When these become eroded minute ulcers exactly 
resembling the ulcers of chronic catarrh are formed, and are 
described as varicose ulcers. Serious haemorrhage sometimes 
occurs when a varicose vein gives way. 

Croupoui and dlphtherlUc InflammatioiM arc rare. They 
occur most frequently in connexion with tj'phoid, cholera, measles, 
scarlatina, small-pos, pulmonary tuberculosis, and pyaemia : they 
very seldom indeed accompany ordinary diphtheria. Sometimes in 
the course of small-pox regular variolous pustules appear in the 
oesophagus. 

Phlegmonouf inflammation occurs either localised or 
diffused over a considerable area : it is however an extremely rare 
affection. If the collection of pus which forms in the submucous 
tissue breaks through the surface, complete repair and recovery 
may ensue. When the phlegmonous abscess is larger, imdermining 
a considerable portion of the mucous layer and breaking through 
it at several points, some part of the cavity of the abscess may 
persist unhealed after its evacuation ; it becomes gradually covered 
over with epithelium growing in from the sites of perforation. This 
variety of inflammation is due to wounds or corrosions, or to the 
extension upwards of a phlegmonous inflammation of the stomach, 
or to purulent inflammation extending inwards from the surround- 
ing tissues. 

Ooiroiive lubatancei like sulphuric, nitric, hydrochloric, or 
carbolic acids, caustic potash or soda, blue vitriol, etc. give rise to 
more or less wide-spread destruction of the oesophageal tissues. 
If the acids are dilute the epithelium alone may be destroyed, 
becoming white and turbid and falling away from the mucosa. If 
the corrosive action goes further, the mucous membrane in its 
whole thickness is transformed into a grey or brown or black 
slough traversed by blackened blood-vessela, and sometimes the 
muscular coat is destroyed likewise. If the patient survives violent 
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infiammatioQ results, which ia usually suppurative and now and 
then leads to perforation. When however the suppuration causes 
the necrosed tissue to separate, the wound may become scarred 
over ; if the muscular coat has been destroyed tie scar invariably 
contracts and gives rise to extreme constriction of the tube. 

Patients who are much emaciated and bedridden sometimes 
suffer from gangrenous ulceration of the pharynx. Grey or black 
aloughs form on the anterior and posterior wall at the level of 
the cricoid cartilage, which are presently cast off leaving ulcers 
behind them. The affection is due to the continuous compression 
of the tube between the larynx and the spine, the extreme 
relaxation of the muscles permitting the larynx to sink down on 
the yielding pharjTiK. It is therefore of the nature of a bed-sore 
or decubital necroslB (Art. 33). 

Syphilitic iuflammation and ulceration of the oesophagus are 
extremely rare. 

451. ConnectlTe-tUrae growttu are not comnioo in this 
region, though fibroma, lipoma, myxoma, and sarcoma are some- 
times met with. As a rule they form globular polypous-looking 
tumours. This is especially true of fibroma, which occasionally 
developea in the lower part of the pharynx behind the larynx and 
hangs pendulous within the tube. 

Papillary outgrowths from the mucous membrane are more 
common : they somewhat resemble warts in general structure. 

Carcinoma is however by far the most important of the 
neoplasms affecting the oesophagus. It may appear at any point of 
the tube, though it is most frequently met with in the lower third, 
It gives rise to isolated or annular infiltrations, which speedily break 
down into ulcers. Sometimes the protuberant parts of the growth 
are entirely removed by ulceration, while the base and margins of 
the sore continue to be infiltrated with cancer-tissue. The disease 
extends in the first instance to the muscular coat, and then to the 
adjacent tissues and organs. The connective tissue surrounding 
the oesophagus becomes indurated and beset with nests of cancer- 
cells : then the trachea, bronchi, pericardium, heart, pleura, lungs, 
etc. may be successively invaded. Perforation may result from the 
ulceration, and then ulcerative disintegration spreads rapidly 
through the previously infiltrated organs. The neighbouring parts 
are always more or less inflamed. Primary cancer of the oeso- 
phagus is a squamous epithehal carcinoma (Art. 173). 

With regard to thrush see Arts. 436 and 449. 



CHAPTER LIII. 



THE STOMAOH. 



452. Introductoiy. With the rtomach begins 



the 



port! 



of the alimentary tract whose special functiuu is the digestion and 
abaoq^tioQ of the ingested food. In accordance with this function 
we find the mucous membrane of the stomach furnished with 
numerous blood-vessela and lymphatics, a very thin epithelial 
covering, and an extraordinary number of glands yielding the 
juices necessary for digestion. 

The ingesta linger in the stomach for a considerable time ; part 
is directly absorhed by the gastric mucous membrane, part is 
altered by the gastric digestion, and part passes on unaltered. 

It is easy to understand that — owing to the length of time 
during which the ingesta remain in the stomach, and the intimate 
nature of the relations between them and the mucous membrane 



— the latter is very liable to be injuriously aft'ected by any noxious 
substance which may be swallowed. Thus the acids and alkalies 
which give rise to swelling and corrosion in the mouth, throat, 
and oesophagus (Art. 450) will in general act still more de- 
structively on the walls of the stomach. And other substances 
(like phosphorus, salicylic acid, etc.). which may pass through the 
upper parts of the tract without doing any harm, will be able in 
the stomach, where they lie for an appreciable time, to set up local 
or general inflammatory mischief. An excessive meal of on^ary 
food may have the latter effect, and of course substances in them- 
selves noxious or irritating will act more intensely. And although 
the stomach has the power of as it were protecting itself by the 
secretion of a thick coating of inert mucus, still this power has its 
limits and often enough is inadequate. 

The gastric mucous membrane is likewise exposed to danger 
from the side of the circulation. Apart from local or general 
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disturbances of the blood-supply leading to aDaemic necrosis and 
haemorrhage, to abnormal secretion, or to oedema, we may have 
noxious matters conveyed by the blood to the membrane, and 
setting up in it degenerative changes of various kinds. Thus 
cloudy swelling and fatty degeneration (Arts. 48, 50) of the gland- 
cells are met with in connexion ivith many infective and toxic 
aflfections, such as small-pox, typhoid, septicaemia, and phosphorus- 
poisoning. Often the degeneration is so marked as to give rise 
to obvious macroscopic change, the mucous surface taking on a 
turbid greyish or yellowish tint. The stomach suffers also in 
connexion with other general diseases. Thus in cases of generalised 
amyloid disease the fibrous structures of the gastric blood-vessels 
are often affected by amyloid degeneration. 

453. Morbid changes in the walls of the stomach involve 
more or leas grave disturbance of its digestive functions. This 
disturbance again may set up others, and these may give rise to 
further morbid changes of a secondary kind. 

The gastric secretion in health is such as to induce in the 
ingested food certain definite chemical changes. If the secretion is 
from any cause deficient or morbidly altered, the ingesta may under- 
go abnormal decompositions. These are very often of the nature of 
^nnentations set up by fungi of various kinds. These fungi or their 
germs are swallowed with the food; but in health they do not de- 
velope or multiply within the stomach, the gastric secretion being 
unfavourable to their growth. When however this property of the 
secretion is altered or inactive, the fiingi are free to flourish. 

Over-distension of the stomach and stagnation of its contents 
favour the growth of fungi in it. Permanent dilatation may be 
induced by too frequent or too abundant meal."* ; but it is more 
commonly due to some obstruction or to atony of the muscular 
coat. These again may depend on very various causes. In the 
first place the free passage onwards of the tbod may be interfered 
with by such causes as habitual stooping, tight-lacing, the pressure 
of abdominal tumours, etc. The same effect is produced, but in a 
much higher degree, by textural changes in the stomach itself — 
especially by stenosis of the pylorus, inflammatory infiltration and 
induration of the walls, gastnc ulcers and cancers, adhesions to 
contiguous organs, degeneration and other affections of the muscular 
coat, etc. And when from any cause the digestive fiinction is dis- 
ordered, the onward movement of the food may be hindered by 
the pyloric sphincter refusing to relax, the usual stimulus of the 
normally-digested chyme being absent (BRftcKE, Physiologie l). 

When any of these conditions give rise to considerable accumula- 
tion of undigested food in the stomach, the fungi grow and 
multiply, sometimes to an enormous extent. Micrococci, micro- 
bacteria, bacilli of the most various forms, sarcinae. yeast-fiingi, 
all flourish luxuriantly. In the contents of an atonic and 
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chronically dilated stomach we may often find specimens of almost 
every type of these organisms. Sometimes we may also meet with 
spores of filamentous fungi or moulds, such as Mucar. 

In consequence of the growth of these fungi fermentations of 
various kinds are set up. The chief of these are the lactic, butyric, 
acetic, alcoholic, and certain varieties of septic or putrefactive 
fermentations. 

These abnormal fermentations naturally react injuriously on 
the stomach and on its power of secretion. They keep up an 
abiding irritation of its mucous membrane, and oHen seriously 
hinder the repair of the original lesion, which may be in itself but 
alight and (jansient. In some cases the bacteria attack the 
mucous membrane directly. Thus according to VON RECKLING- 
HAUSEN {ViTck. Arch. vol. 30) and von Wahl {Virch. Arch. 
vol, 41) certain kinds may penetrate the glands and the under- 
lying tissue, and give rise to pustule-like nodules protruding above 
the surface. In the case of a man who died after two days illness 
with choleraic ayniptonis, the author found the stomach beset with 
small whitish patches of necrosis and minute ulcers with whitish 
floors ; and on examination these were seen to contain multitudes 
of bacilli. Mould-fungi and yeast-fungi are unable to penetrate 
the mucous membrane. 

When the contents of the stomach are highly acid while the 
circulation within its walla is somehow weakened, the walls may 
become softened or macerated, or in a certain sense digested. 
According to the amount of blood it contains the mucous membrane 
is transformed into a brown or black pulpy or jelly-like friable 
mass. This 'softening of the stomach (gaatromalacla) is 
generally met with in cases of brain -disease, especially in tuber- 
culous meningitis where it may set in during the last hours of life. 
Leube is of opinion that it may occur in persons previously in 
good health, but his instances are by no means conclusive. 

Gaatromalacia is in the great majority of cases a post-mortem phenome- 
non. After death the mucous memt>rane of the stomach alters very quickly, 
especially when it contains an eicess of gastric juice or of acid products of 
<lecom]Mieition. 

The first alteration conaistB in solution of the blood-corpitsclea and difiiision 
of their colouring-matter through the tissues. If sulphuretted hydrc^n in 
evolved from the contents of the Btomach, the red culouring-matter is changed 
to greenish-black. Brown pigmentations, such as occur in cases of chronic 
gastritis, take on a grey or black tint. 

Self-diguation very frequently follows. The mucous membrane and then 
the muscular and serous coats are transformed into a soft friable mass, white 
or grey or black in colour. When the stomach is lifted out its oontenta 
aometimea break through the softened tissue and escape. Uccssionally the 
walls are thus macerated over their entire extent ; and when the fundus haa 
been lying in contact with the diaphragm, tbe process may extend to the 
latter and ao break it down that the contents of the stomach escape into the 
thorax. The moat marked instances of self-digestion of the stomach occur in 
youug ohildreu, whose stomachs contain a large quantity of undigested nulk ; 
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and the abara«(«riBtic ftppearanoea are mora frequently seen in hot we&ther 
thau in cold. 

BeforenceB on mechanical dilatation and fermentation vithin the stomach :— 
KussMAUi, Deul. Areh. f. iliti. Med. vi ; JOasENBEN, ibid, vii ; Pknzoldt, 
Die MagBrhenBeittTttng ErlaDgen 1876 (with full refereuces) ; Lkdbb, Ziemtten's 
Gjfdop. vn, Deai. Arck. f. tlia. Med. ssin ; Naustn, ibitl. XXXI ; Poenboen, 
ife motor. Vcrrk/Uungen d. mentcUichcn Afaffens Straabum 1889 ; Budd, 
Organic diieamt of the ilomack London 1853; Fenwick, The tlomaiA and 
duodemim London 1868 ; Ewald, Die Lehre von d. Verdauwng Berlin 1879 ; 
Ro&ESBACH, Samad. kUn. Vortriige no. 153. 

On gasfjYimalacia soe Elsasseb, Die Magenerweidiiiag dur Sduglinge 
Stuttgart 1846 ; LiEUBE, Zienuien,'» Cffdop. vii ; Kundrat and Wiedebh<)fer, 
Oerhitrdtt Handb. d. Kinderkranih. it ; Thorspkcken, Deui. Arch. f. klin. 
Med. 5XIII; W. Maysr, Oattraiiudada ante mortem, ibid. IX, In. Diss. Leipzig 
1871. 

454. Congenital anomalies. The stomach is occasionally 
absent in acephalic inonstt-ra. More rarely it is found to be 
abnormally small, in foetuses which are otherwise well-do veloped. 
Complete atresia of the pylorus is very rare, but stenosis or 
abnormal contraction is more frequent (R. Maier). 

Of congenital anomalies of form we may mention abnormal 
constrictions of the body of the stomach, giving it aji hour-glass 
shape ; and the occurrence of partitions abnormally subdividing it. 

In cases of Situs transversvs or lateral transposition of the viscera 
(Art 11), in persistent fissure of the abdomen and thorax (Art. 9), 
and in congenital deficiency of the diaphragm, the stomach is as 
a rule misplaced. Sometimes the vertical position of foetal life 
persists in the adult. 

Acquired anomallei of form and position are more common. 
Dilatation may be due to congenital or acquired stenosis of the 
pylorus. But it may occur independently of pyloric obstruction, 
as a result of abnormal position or adhesions, of distension from 
excess of ingesta, or from textural changes in the walls (Art. 453). 

In extreme dilatation the stomach occupies a large extent of 
the abdominal cavity, extending backwards rather than forwards. 
It may reach from the left side of the diaphragm to the sjTnphysis 
pubis, compressing the bladder and covenne over almost the whole 
of the intestinal convolutions. The left half of the lesser curvature 
runs parallel to the spine, in continuation of the line of the 
oesophagus : the pyloric half bends up at a sharp angle towards 
the liver. The greater curvature lies along the left side of the 
abdomen, the pylorus being drag^d downwards and backwards 
and the hepatico-duodenal hgament stretched. The coata of the 
stomach may be thinned in every part of, according to the cause 
of the dilatation, may be thickened at various spots, especially in 
the neighbourhood of the pyloric end. 

Acquired contraction or constriction of the stomach is due 
either to functional inactivity of the organ as in prolonged starva- 
tion, or to inflammatory or ulcerative disease leading to cicatricial 
contraction. Peritonitis, followed by adhesions and contraction of the 
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serous membrane {peritonitis de/oi-mans), may give rise to shrinking 
or other deformity of the stomach, Partial alterations of form are 
due to local disease. Ulcers {chiefly along the lesser curvature) 
which heal and become cicatrised lead to retractions and con- 
strictions, which may be so extreme as to give the stomach the 
form of an hour-glass, or to bring the cardiac and pyloric ends into 
contact New growths in the stomach-wall may have like effects. 
Gastric diverticula are very rare. 

Displacements of the stomach as a whole may be caused either 
by changes in the surrounding parts or by disorders of the oi^n 
itself. 

Hefereucea : — Penzoujt, Itie Ma^nerjueitervtiff Eriangen 1875 ; LAtniKRBR, 
Die angeborene SCeiioie des Pylorut TUbiugen 1879 ; Demme, Dk Matfeneneei- 
terungtKiin Kijuie, Jahretberkht d. Eindertpilalet Berne 1882. 

455. Hypertrophy of the muscular coat is observed in like 
conditions to thoae which are associated with dilatation, namely in 
cases of pyloric obstruction. It is rarely met with unaccompanied 
by such obvious anatomical lesions as explain its development; 
when these are absent we are driven to refer it to functional 
disturbance of some kind (Nauwehck, Deatsches Archiv /. ktin. 
^fed. XXI). The hypertrophy is most marked near the pylorus, 
less so about the fundus ; it may be very considerable. 

Notable thickening of the walls of the stomach may follow upon 
chronic inflammation (Art. 456), and is common in carcinomatous 
disease (Art. 4G1). In both eases the thickening is mainly due to 
fibrous hyperplasia, though the mucous and serous coats and at 
times the muscular coat partake in the change : cases are however 
not rare in which the muscular coat is decidedly hypertrophied. 
The fibrous thickening which accompanies carcinomatous disease is 
often very gre^t. 

Ctastiic polypi are papillary outgrowths from the mucous 
membrane of an inflammatory kind (Art. 456). They vary from 
the size of a pea to that of a hazel-nut or more, and very frequently 
enclose small cyst-like cavities. No new glands are formed in them, 
although by the overgrowth of the interglandular tissue single 
glands here and there may seem enlarged. Such inflammatory 
polypi are to be distinguished from the villous or papillomatous 
neoplastic growths or true tumours which may occur in the stomach. 

Atrophy of the coats is met with in conditions of general 
cachexia, and in cases of diJatation. Fatty degeneration of the 
muscular fibres takes place, and according to R, Maier colloid 
degeneration also occurs. When the fibrous elements become 
hyperplastic the muscle-cells may be compressed and undergo 
atrophy, while the glandular structures also dwindle and degene- 
rate (Art. 456). 

45G. Inflammation of the itomach or gaitrltli. In 

recent acute catarrh (acute gastritis) the mucous raembruTie of the 
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stomacli appears dark-rod and swollea, and beset with small 
haemorrhagic patches. The surface is covered with a film consiating 
of mucus, mucoid epithelium, and extravasated leucocytes. The 
cylindrical epithelial cells of the gland-ducta, which in normal 
conditions manufacture large quim titles of mucus from their 
protoplasm, are seen to have passed into an extreme stage of 
mucoid change, and many are io process of desquamation. The 
epithelial ceUs of the peptic glands lie loosely in the lumeu, and 
seem more granular than usual. The vessels of the interglandular 
connective tissue are distended, and their course ia marked by 
cellular infiltration of the tissue, especially along the small veins. 
The aubglandular tis-iue, and in some caaes the submucosa, are 
here and there infiltrated ; the endothelium of the lymphatics ia 
swollen and desquamating, and aume of the cells are multinuclear. 
These signs of inflammation may appear over the whole extent of 
the mucous membrane, or may be confined to a few patches ; very 
often the pyloric end alone is affected. Acute catarrhal gaatritia 
is in most cases a transient affection, resulting in resolution 
and recovoiy : but it may pass into the chronic form and so lead to 
pennanent changes. 

Thus the infiltration and the epithelial desquamation may 
become extreme ; part of the epithelium ia thus permanently lost, 
and as the desquamation extends the glandular structures gradually 
perish. In other words, atrophy of the mucous membrane takes 
place. In rare cases this is accompanied by disintegration of the 
fibrous sub-structures. Where the infiltration has been greatest, 
perhaps where haeraorrhagic extravasation has occurred, both 
epithelium and fibrous tissue perish, and are cast off in larger or 
smaller fragments (see Art. 421). In this way more or less 
extensive nlceratloii is aet up, and may spread over a large 
part of the mucous membrane. 

The individual ulcers are of various sizes. The floor is usually 
irregular and beset with low ridgca or with small warty elevations ; 
they may he pale or red, and are sometimes indurated. The margins 
pass gradually into the thinned and atrophied membrane around, 
or are sharply defined and marked by the presence of excrescences 
in the form of small polypi or raised borders. Whenever the ulcer is 
large enough to be easily visible, the glandular structures of the 
mucosa are found to be almost wholly destroyed. The muscuIarLs 
mucosae usually persists, but is thickly beset with infiltrated cells. 
The submucosa is thickened, indurated, and infiltrated, its fibrous 
elements being hyperplastic and abnormally coarse in texture. 
The glandular structures, where they remain, are ijifiltrated with 
leucocj-tes ; the infiltration being most marked in the neighbour- 
hood of the thickenings and polypous excrescences. Some of the 
glands undergo cystic degeneration. The lymphadenoid follicles 
are fuller of lymphoid cells than in normal conditions, and are 
somewhat enlarged. 
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[sect. vn. 



XJlcera of this extent are rare as a consequeace of simple 
iuflamiuation. Like the round or perforating gastric ulcer (Art 
459) they may give rise to serious haemorrhage. 

A more common result is pigmentary change in the mucous 
membrane, with glandular atrophy and fibrous hj'perplasia 
(atrophic pigmentary Induration). The pigmentation is 
usually grey, and is due to the presence of minute black granules 
derived from small extravasations of blood. The atrophy appears 
in the thinning of the mucous membrane, which may be marked 
enough to be visible by the unaided eye ; in slighter cases it can 
bo demonstrated under the microscope. 

When the fibrous hyperplasia is on the whole but slight, it 
seems to be confined to the interglandular connective tissue 
(Fig. 175 a). In more advanced cases the mucous membrane is 
increased in its entire thickness, and rises in folds (d) and warty or 
polypous excrescences. The surface thus becomes rough and 
corrugated, and the condition is known as the ^tat mamelonn^, 
or poh/posis ventriaili (Art, 422). 
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The hyperplastic fibrous tissue (d) may be dense and coarse- 
fibred, or soft and cellular. Some of the glands lose their 
epithelium and disappear, others take the form of cysta. These 
cysta, which vary in size &om that of a small pea to that of a beao, 
contain a clear viscid liquid mingled with granular detritus and 
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soinetimes transparent spherules of colloid substance. 
epithelium of the cysts is cylin- 
drical {Fig. 176 c), and many of 
the cells nave the appearance of 
typical goblet-cells. The larger 
cysts are occasionally beset with 
papillary ingrowths from their 
walla (Fig. 176 c). 




{Hafmatoxylin itnining : x 300) 
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papillary growthi into the Inmen of a 
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In all forma of chronic in- 
flammation, but especially in the 
ulcerative forms, the overgrowth 
of fibrous tissue may extend to 
the Bubmucous, rauacular, and 
even to the serous, coats. 

The wall of the stomach is 
thus thickened and indurated, 
while the muscular fibres are 
more or less compressed and 
atrophied. In other instances 
however the muscular coat be- 
comes hypertrophied. 

457. Phlegmonoiu inflammation of the stomach is rare ; 
it may be general or circumscribed, the latter being the commoner 
form. The seat of the inflammation is essentially the submucosa 
(compare Arts. 390, 427). 

In the circumscribed form, more or less extensive abBceiaei 
may be formed and break into the cavity of the stomach. In 
the diffuse form the submucosa is at first greatly swollen and 
thickened, while the mucosa is unaffected or occasionally some- 
what swollen. The exudation in the submucosa is sero-purulent, 
and the mucosa is infiltrated with round-cells. Sometimes the 
infiltration extends to the muscular coat, passing chiefly along the 
intermuscular septa. In this way the serous coat may come to be 
affected in like manner. Both muscular and serous coats then become 
swollen, and the serous surface may be covered with purulent or 
fibrino- purulent deposits. 

After a time the submucous tissue appears to break up and 
dissolve, and the exuded pus breaks at various points through the 
mucosa. The latter becomes in some cases almost riddled with 
such perforations. The muscular coat may likewise suppurate. If 
the patient survive, the smaller openings may cicatrise over and so 
heat, but the larger frequently remain as cavities extending into the 
submucosa and ultimately become covered internally with a stratum 
of epithelial cells ; such cavities may communicate with the cavity 
of the stomach by one or more openings through the mucosa. 

Cronpoua and diphtheritic inflammationi of the gastric 
3 membrane are rare. They are generally met with in con- 
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nexioD with diphtheritic pharyngitis in cases of scarlatina or small- 
pox, and in infants who die of septic inflammation of the umbilicus. 

The croupous exudation takes the form of more or less extensive 
greyish -yellow false membranes ; but these very rarely extend over 
any large part of the gastric surface. In diphtheritic iuflamma- 
tion the necrotic membrane may consist only of the superficial 
epithelial cells (and then appears as a small greyish patch) ; or it 
may include the whole thickness of the mucosa, which is then 
transformed into a grey or black slough. Ulcerations due to 
small-pox, tuberculosis, typhoid, or syphilis, ai-e very rarely met 
with in the stomach. 

Corroalon of the Htomach by caustic poisons is comparatively 
common. It ia always associated with like changes in other parts 
of the alimentary canal above and below the stomach. In the 
latter case the changes may extend to the ileo-caecal valve, owing 
to the fact that the small intestine is much more easily affected by 
such poisons, even when much diluted, than the stomach. 

All corrosive poisons, whether acids or alkalies, when concen- 
trated give rise to sloughing and separation of the superficial 
layers of the mucous membrane (A. Lesser). The sloughs or 
eschars caused by sulphuric aciil are greyish-white or ashy grey, 
dry and coarse in appearance, and brittle. In extreme cases the 
entire surface may be transformed into a charred-looking blackened 
mass. When recent the several elements of the tissue are still 
recognisable in the slough, though they are turbid and shrtmken. 
The sloughs due to hydrochloric acid are similar. Nitric acid 
produces a yellow or orange slough. The colour of the less 
affected parts is pale purple or greyish. Oxalic acid gives rise 
to slight and superficial sloughs, which are white or greyish in 
colour. A concentrated solution of caustic potash acts like sul- 
phuric acid, but the sloughs are less brittle. Parts that have 
been for some time in contact with the alkali become seioi-trans- 
parent. Corrosive sublimate, carbolic acid, and arsenious acid, give 
rise to white sloughs. 

The mineral acids and alkalies are the moat powerfully corrosive. 
Not only may all the coats of the stomach be destroyed by their 
action, but the neighbouring organs may be similarly corroded and 
discoloured. The liver and spleen are especially liable to be 
attacked, and then look almost as if they had been boiled. 

In the parts surrounding the sloughs, and in other places 
where the poison has been somewhat diluted, a more or less 
intense haemorrhagic inflammation is set up. The parts thus 
affected presently take on a brownish, greenish, or greyish-black 
tint, and are traversed by blackened vessels ; the slough at the 
same time soft«ns or breaks down, and this more readily in the 
case of acids than of alkalies. By and by the dead tissue is cast 
off and liquefies. 

The most intense inflammation is that set up by the strong 
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mineral acids ; oxalic acid, corrosive sublimate, carbolic acid, and 
arsenious acid, are much less active in this respect. 

If the patieDt does not straightway die, the corrosion- wounds 
may heal by cicatrisation. Where the corrosion baa been exten- 
sive, very great contraction and deformity of the stomach and 
intestine may result, 

Referencea on coirosiou of the alimeutarj tract :— Caspas and LotAH, 
Haruib. d. ffsncAllieAen Medicin Berlin 1881 ; Bohu, ZieTHiien'g Ci/dop. xvn ; 
BtHCH-HiBSCHFELD, Lekrb. d. paik. Anat. 1877 ; ViKCHOW, ChaHi^-Annalen 
VI, 1881 ; A. Lesskk, Virch. Arch. voL 83; Filehne, ibid. voL 83; Tayloh, 
Medical Jurisprudence London 1883, 

458. The gastric mucous membrane is very liable to haemor- 
rliag^e. Haemorrht^ may be caused by traumatic injury through 
the swallowing of solid bodies or corrosive poisons, by inflammatory 
changes in the blood vessels, by ulceration, by venous engorgement 
such as accompanies portal obstruction in various hepatic disorders, 
scurvy, yellow fever, acute yellow atrophy of the liver, typhoid, etc.; 
in fact by local lesions and by general infective disease, by con- 
stitutional disorder and by changes in the composition of the blood 
as a whole. In rare cases haemorrhage may be due to primary 
alterations, such as atheroma and aneurysm, in the large vessels of 
the stomach and the neighbouring organs. 

The effused blood, which may be small or large in quantity, 
becomes rapidly brown or black as the gastric acids transform its 
haemoglobin into baematin. 

When the bleeding is due to the erosion or rupture of a small 
blood-vessel, the fact can in general be easily verified on opening 
the stomach. When the bleeding is 'capillary' or parenchymatous 
the tissue is infiltrated with blood and red, brown, or black in 
colour. Such infiltrated tissne is of course more or less completely 
deprived of circulating blood, and is consequently exposed to the 
digestive action of the gastric juice. It is therefore attacked and 
in part dissolved, and in this way an ulcer or 'haemorrhagic 
erodou' is produced. 

Haemorrhagic eroBlooi of the stomach heal in the same way 
as those of other mucous membranes, unless some special obstacle 
stands in the way. If the loss of substance is at all considerable 
a reactive inflammation is set up, in cousequence of which the 
surrounding parts become infiltrated with cells. Granulation- 
tissue and a cicatrix are produced, and presently become clothed 
with epithehum. The same process takes place in the healing of 
other lesions unaccompanied by notable haemorrhages, such as 
those caused by traumatic injury, corrosive poisons, etc. 

The result is different in certain conditions unfavourable for 
repair, as when the gastric acids are present in excessive quantity, 
or when the circulation in the parts around the erosion is interfered 
with for any reason, local or general (e.g. anaemia). In such cases 
the circulation in the floor and margins of the erosion may be 



272 THE ALIMENTARY TRACT. [SECT. VII. 

insufficient to protect the parts from digestion. The exposed strata 
of the tissue are dissolved one after another, and an ever-enlarging 
ulcer is produced, the so-called uicus ex digestione (Art. 459). When 
thrombosis occurs in the vessels exposed by an erosion such an 
ulcer is veiy apt to be produced, 

Uelaena neonatonun is a peculiar form of haemorrhage from engorgement. 
It is ft gaatro-outororrhagia, or bleeding from stomach and intestine simu]- 
taneoual;, which a[)pears in the first week or two of life, most comtnnnly 
in the first to the third day. It occurs iu strong henlthj in&nts S3 well aa in 
those who are born semi-asphjiiated ; and is probably due to some disorder 
or defect of the ciroulatiou after birth, such as often leads to temporary 
engorgement or congestion. If the mucous membrane be thus at any point 
infaltrated with blood, an ulcer may afterwards be readily formed. The 
stomach and duodenum are the commonest seats. According to LANDAt; the 
arteries of the stomach and intestine ore liable to emboUsm from fragments of 
thrombi forming in the umbilical vein and ductus arteriosus ; and the 
embolism may dve rise to ha&moTThamc infarction, haemorrhage, and 
ulceration. See Bdhl {Klinik f. GAKTldnrnd^ 1864), Spieget.DKRO {Jahrb, 
f. KinderheUk. a (new series) 1869), Lamdau (I7eisr Mtlaetui d. Jf««g^>or. 
Breslau 1874), Rehh {Centralzeitung f. Kinderh. i) ; Wiedbbeofek {OgrJutrdl'a 
ffandb.f. Kindertr. iv). 

459. Round or perfbratlng g:astiic ulcer (vlcvs rotundum, 

ulcus per/oiviis. ulcus simplex, or ulciis ex digestions). ' Round ' 
ulcer occurs in the stomach or duodenum, and very rarely in the 
lower part of the oesophagus. As we have said in Art. 458, it is 
due to the digestive action of the gastric juice, and takes the form 
of a circuniacnbed progressive necrosis with solution of the necrosed 
tissue. 

A typical perforating ulcer measures from one to six centimetres 
across, and in form resembles a flat funnel or saucer, inasmuch as 
the loss of substance in the mucosa or surface layer is greater than 
that in the other layers. Where the submucosa rests on the 
muscular coat a slight ledge or terrace can generally be made out, 
In ulcers that are not recent these relations often disappear, 
the loss of substance in the deeper layers (muscular and serous) 
becoming aa great a.s in the more superficial ones. Such ulcers 
may be as much as eight to twelve centimetres in diameter. 

When the ulcer extends through all the coats, as it not infre- 
quently docs, the adjacent organs, like the pancreas and liver, are 
usually found to be bound to the stomach by firm adhesions and so 
come at length to constitute the floor of the ulcer. In such cases the 
cavity may become flask-shaped, the hole in the stomach-wall lead- 
ing into a larger excavation in orbounded by the underlying viscera 

The margins of the ulcer are usually smooth, and not thickened; 
at most they are slightly swollen. On microscopic examination it 
appears that no appreciable amount of cellular infiltration precedes 
or accompanies the disintegration of the tissue. The inflammatory 
processes which give rise to the adhesions between the stomach 
and the adjacent organs, and to the thickening of the serous coat, 
are secondary to the progressive destruction by the gastric juice. 
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Any kind of iojiiry which causes a localised textural lesion of 
the mucous surface of the storaach, and so exposes it to the un- 
checked action of the gastric juice, may be the originating cause of 
H gastric ulcer. Probably the commonest of such causes are venous 
CDgorgeiQGut, haemorrhage, and arterial anaemia (ischaemia) due 
to embolism, spasmodic contraction, or sclerosis. In other cases 
mechanical injury, or corrosion by caustic substances, may afford a 
starting-point. Aufkecht has succeeded in producing typical 
gastric ulcers in rabbits by injecting cantharidin under the akin 
{Gent. f. d. vied. Wiss. 31, 1882). He regards these ulcers as 
depending primarily on an intense hoemorrhagic inflammation of 
single gastric glands (gastradcnitis). 

Gastric ulcer runs a chronic course, but the first stages of its 
development are often somowhat rapid. After severe bums of the 
skin, for example, ulcers of the stomach and duodenum are some- 
times very rapidly induced, probably in consequence of some 
vascular ubstruction or thrombosis due to disintegrated blood- 
coipuscles [Art. 2fi2). Round ulcers are most frequently met with 
in the neighbourhood of the lesser curvatqre, then qear the pylonis, 
and least frequently in the duodenum. 

4<in. Dangers In gastric ulcer. When an ulcer has once 
formed it may ht;al up, jirovided it is not too large. For this it is 
necessary that a giwd circulation should be established in the 
structures of the floor and margins ; the tissue thus becomes 
alkalised and fortified against the action of the gastric juice, and 
the formation of granulations and cicatricial tissue becomes possible. 

Small ulcers may heal without leaving any marked scar. Ulcera 
of any sizu give rise to dense puckered scars, which by their 
contraction may cause considerable deformity of the stomach. 
An ulcer near the pylorus may lead to dangerous stricture, of the 
ori&ce. 

One great danger in gastric ulcer arises from the risk of 
haemorrhage from small or large arteries, which become eroded in 
the course of the ulcerative process. The haemorrhage may recur 
again and again and lead to extreme anaemia, or a single great 
haemorrhage may bring about death directly. On post-mortem 
examination it is not mre to find in the floor of the ulcer the 
eroded vessels, either patent or closed by thrombi, from which the 
bleeding has taken place. Occasionally one of the larger vessels, 
such as a main branch of the coronary or splenic artery, is found to 
have given way. 

A still greater danger is that of perforation into the peritoneal 
cavity. This may happen whether adhesions have been set up 
between the stomach and neighbouring organs, or not. In the 
former ease the adhesions are torn asunder and the contents of the 
stomach escape. Fatal peritonitis is the usual result. 

The organs which adhere to the floor of the ulcer, such as the 
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pancreas or liver, usually exhibit fibrous Ibickeniiig and hyperplasia 
at the surface of adhesion. Notwithstanding this the contents of 
the stomach may break through into the substance of the organs, 
and give rise to abscesses in their parenchyma. Sumetimes ad- 
hesions occur between the stomach and the duodenum or transverse 
colon. When perloration takes place in such a case a fistulous 
communication may be opened between the intestine and the 
stomach. In like manner rupture into the pleural or pericardial sac 
may occiir, and in the latter case may lead to erosion and perfora- 
tion of the heart-wall itself (BheNNER. Wien. vied. Wock. 47, 
1881). 

References on siiiijile giiatric ulter {a!rui roCuiiduot} ■.—\inCBOV, TiriA. 
Arch. voL 5; KtEBA, Ifaiidb. d. path. Anal, i ; Bddd, Organic dimatet of 
Ota itomaiA Ixmdon 1855; Brinton, I'lcer of tie ttomach London 1857, 
Diie<UEi of the ttomach London 1864 ; Fexwick, The ttomach and daodenam 
London 1668 ; VON ZlEMSSEK, Sammlnng Hin. Vortrflge no. 15 ; Gerhabi>t, 
Wiener med. Prate 18([e j GOnsburo, Arch. f. phgtiol. Heilk. si; Kbv, 
Sygvia 1870 ; Wliaos >'ox, The diKa*e» of the ttomaeh London 1872, with 
referencea to English p^ra ; Paspm, Virch. Arch. vol. 25 ; COHSHEIM, AUff. 
Path. II Berlin 1882; Kohtb, Zur Lehre torn rund. Magengftdilire In. Kbh. 
Btruaburg 1875 ; Lecbe, Dtvi. Areh.f. klin. Jfed. xviii, Xtanttm'i C^riop. vit, 
with references; L. Miller, Dca corroiive Gachirur dut Uagera ErUngen 
1880, with full referenceg ; BiiTTCBER, Dorpat. med. ZeiUchr. 1874; Hadsbr, 
Dot chronitrhe Magengetchuure Leipzig 183.T; WlKTOROWSKT, Vimh. AnA. 
vol 94. Quincke and DAttwyleb (MiUheil. d. Yereim Sehle»iBig-Ha^4teiit»Aer 
Aerzte 1880, Beat. med. WocA. 6, 1582) have produced gnetrio ulcere in dop* 
by various methods, and find that in normal conditions repair is very rapid, 
whereaa in anaemic or debilitated aoimala it is delayed. This observauon 
entirely accords with cliuicnl experience. Lesiona of the gastric mucous 
membrane usually heal readily and rapidly ; it ia only when some local or 
constitntional condition impedes the process of repair that prc^re?ajve 
digestion or solution nf the injured tissue is set up, and the gaetnc ulcer 
asmuuea its typically chronic and intractable charT(Ct«r. 

461. Tumours of the stomach. Carcinoma is by far the 
commonest and must inip'jrtant of the nuw growths affecting the 
stomach. 

All cancers start in the mucosa, but very quickly extend to the 
submucosa (Art. 431) ; in tliis way it is frequently found that the 
m^ mass of the growth lies beneath the mucosa in the submucous 
stratum. Thence the disease invades the muscular and serou-f 
coats (Art. 4:il, Fig. 174 A). In the latter it usually spreads in 
the form of discrete nodules and nodes, which are perceptible from 
without, and follow t!ie course of the lymphatic vessels. At a later 
stage it may invade the veins, giving rise to carcinomatous throm- 
boses, which take the form of long flat elevations of the serous 
surface, lying chiefly about the pyloric end of the stomach. 

The lymphatic glands situat<.'d behind the lesser curvature soon 
become enlarged, and are often transformed into huge cancerous 
nodes. The disea;ae may likewise extend to the omentum and 
give rise to a general thickening of its tissue or to irregular 
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tuberous growths. In other cases metastases occur in the peri- 
toneum generally, and in the liver, lungs, etc. The liver is the 
commonest seat of the metastatic growths, the germinal elements 
being conveyed by the portal vein. 

Gastric carcinoma most frequently takes the form of soft 
fungous tumours arising from the pyloric end and along the lesser 
curvature ; tumours arising from the fundus and general or diffuse 
cancerous infiltration are more rare. When the tumour projecting 
into the cavity of the stomach has attained a certain size, its 
central part^ usually break down and a carcinomatous ulcer is 
produced. Such au ulcer is distinguished by its raised rampart- 
like borders. Its floor is generally formed by the submucosa, 
which is thickened by fibrous hyperplasia or cancerous infiltration. 
The former is a result of chronic irritative inflammation. 

The fibrous tissue of the muscular and serous coats is often the 
seat of extensive hyperplasia, causing the whole of the affected 
region of the stomach to appear thickened and indurated. A very 
similar appearance may be due simply to cancerous infiltration. 

Occasionally the neoplastic tissue within the cavity of the 
stomach becomes entirely disintegrated, so that the surface of the 
ulcer appears smooth and level. When in such a case the stomach- 
wall is not visibly beset with nests and clusters of cancer-cells, but 
is simply indurated in consequence of fibrous hj"perplasia, the 
affected region may wear the look of a simple non-malignant or 
fibroid induration. Cases occur in which no cell-nests are to be 
made oiit even when the tissue is microscopically examined : and 
then the only evidence forthcoming as to the cancerous nature of 
the disease may be the metastatic growths to which it has given 
rise. 

+62. Five chief forms of gastric cancer are distinguished 
according to their histological structure. 

(1) Medullary carcinoma (Art. 173) takes the fonn of soft 
fungous excrescences or low rounded swellings, chiefly about the 
pyloric end of the stomach. As the central parts break down 
these growths give place to ulcers with raised bortiers, white and 
pulpy in appearance. The new growth starts in the gastric glands. 
Structurally it is distinguished by the presence of an extraordinary 
number of cell-nesta or loculi, while the stroma is but slightly 
developed. Bene-ath the ulcer the wall of the stomach is nearly 
always indurated or infiltrated. This form produces numerous 
metastases. 

(2) Defltructive adenoma (adenocarcinoma. Art. 169) also 
gives rise to soft nodular growths, which presently break down and 
ulcerate. The neoplasm is distinguished by the presence of 
tubular gland-like structures, which often possess a simple cylind- 
rical epithelium (Fig. iT-t A, Art. 431), and thus closely resemble 
normal glands ; hence the term adenoma. This close resemblance 
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ia however generally lost as tlie disease advances, and large cell- 
nests arise from the tubular structures, which are merely covered 
over with cylindrical epitheUuin, the interior consisting mainly of 
polymorphous cancer-cells. The stroma is not abundant, and ia 
often infiltrated with small leucocytes. As the growth ulcerates 
its base almost always becomes indurated and thickened by fibrous 
hyperplasia or cancerous infiltration. 

(3) Bclrrhoas cancer appears in the fonn of diEFuse thick- 
ening and induration of the stomach-wall, especially the pyloric 
part of it. The pylorus itself is usually more or less constricted. 
The inner surface of the diseased region is covered partly with 
thickened mucous membrane, partly with the exposed and in- 
durated fibrous tissue belonging to the submucosa. On section 
the various coats are distinguishable, but each is more or less 
thickened by fibrous hyperplasia. The author ia of opinion that so- 
called scirrhus is often nothing but induration of the stomach- wall, 
partly cancerous and partly fibroid, left as a secondary result of the 
ulcerative disintegration of a soft cancer (Art. 173). 

(4) Colloid or gelatinoiu canoer takes the form both of 
nodular swellings and of diffuse and wide-spread infiltration of the 
stomach-wall. In each form the neoplasm contains patches of trans- 
parent jelly-like appearance, or consbts almost entirely of colloid 
substance. The growth often spreads to the peritoneum,-and there 
speedily gives rise to large semi-transparent colloid OTOwths, which 
are more or less richly supplied with blood-vessels. On microscopic 
esamination it appears that the colloid masses are partly derived 
from the cancer-cells, partly from the fibrous stroma of the growth 
{Art. 173, Figs. 69 and 70). Colloid cancer may appear in very 
young patients, while the other forms are almost entirely confiued 
to persons in the decline of life. 

(5) Squamous epithelial cancer is rarely met with in the 
stomach. It affects the cardiac end and the neighbouring parts of 
the oesophagus. 

The connectiTe-tlBBue growths of the stomach have very 
little pathological interest. A few cases of nodular sarcoma, 
fibroma, and myoma, have been recorded. 
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THE INTESTINE. 



463. Introductory. The inttstiiial part of the alimentary 
canal is that within which especially the assimilable parts of the 
food are absorbed, and so reach the lymphatics and blood-vessels. 
The intestine (according to some authorities) contains no new or 
specificaily distinct variety of secreting glands, and its mucous 
membrane j-ields no specific secretions, On the other band ita 
absorbing surface is greatly increased by being thrown into a 
multitude of villi and valvular folds and tube-like crypts or pits, 

The epithelium consists throughout of a single layer of 
cylindrical cells, the blood-vessels and lymphatics extending up to 
the lower surface of the epithelium. 

The loose-textured connective tissue of the mucosa and 
Gubmucosa expands at many points into a still looser reticulum, 
which contains lymphoid cells in abundance and so constitutes 
lymphadenoid tissue. This is aggregated into single nodules, the 
so-called solitary glands or follicles, or groups of these are 
agminated to form Feyer's patches. 

It is scarcely needful to point out that it is from the mucous 
surface that the intestine is most exposed to injurj\ Matters con- 
stantly pass into it from the stomach which react harmfully on its 
tissues, and the mucous membrane is the first jiart to be attacked. 
The normal contents, if they stagnate and so become altered 
in their physical or chemical characters, may give rise to various 
morbid conditions. In other cases we must assume that speci- 
fically noxious matters enter the canal from the mouth, and that 
these may be the cause of certain intestinal disorders. Many such 
disorders are probably due to specific bacteria, and in some of them 
these have been actually demonstrated. 

As regards the affections of the intestine wliich are traceable to 
the circulation, we need only remark that the intestinal mucous 
membrane like others is liable to oedema and haemorrhage in the 
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mucosa and submucosa, to fatty and mucoid degeneration of its 
epithelium, and to amyloid degeneration of its connective tissue. 

There are however disorders of the intestine other than those 
connected with the mucous membrane, and affecting the viscus as 
a whole. The iutestine forms a freely moveable tube Ij'ing in the 
abdominal cavity ; it is therefore subject to misplacements and 
displacements of the whole (or of its parts in relation to each 
other) which may give ri.'ie to serious disturbances of its fitnctioD 
and may even imperil tht; integrity of its structure. Disease 
or injury may also affL-ct the iutestme from its serous or peritoneal 
surface. 

4i;4. Congenital defects and misplacementa Absence 

of the whole or of a large portion of the intestine is met with 
only in very ill-developed aenrdiac monsters. Minor deficiencies, 
constrictions, aud oeelusious, are somewhat commoner. The anal 
region ia that which is oftenest imperfectly developed. The 
flllantoid cloaca may persist, that is to say the intestine and the 
bladder open into a common chamber or orifice. In such cases the 
bladder is frequently unclosed aud the lower bowel absent, so that 
the ileum couimuuicatcs directly with the cloaca. In less-marked 
cases there is merely an imperfect separation of the rectum from 
the urogenital sinus, into which latter the genital and urinary 
canals open in the foetus. The anus ilself, which i.s dc-\"elupe»l 
from an invagination of the external skin, is wanting, and the 
condition is described as atresia iini or imperforate anus : and 
according as the lower end of the bowel is connected with the 
bladder, the urethra, or the vagina, the atresia is distinguished as 
vesical, urethra!, or vaginal. When the rectum is completely 
separate from the urogenital sinus, although not in communication 
with the aual invagination, we have simple ati-esia ani : the 
rectum is usually ill-developed. 

The formation of abnormal septa in the continuity of the 
intestine is much more rare than atresia of its anal extremity. 

Abnormal shortness or length of the canal is on the other 
hand a much commoner anomaly. 

As common perhaps is the existence of what is called Meckel'i 
dlTertlculum (Art. 9). This is a cylindrical or flask-shaped 
appendage, attached to the ileum about a metre or more above the 
ileo-caecal valve; it is a remnant of the orophalo-meseuteric ducL 
In rare cases it Is connected by a cord with the umbilicus, and in 
still rarer cases it opens on the exterior just below the umbilicus. 
Its structure is the same as that of the small intestine. 

When the abdominal wall is congenitally fissured or saccula- 
ted, coils of iutestine may lodge in the openings so produced. 
A piece of intestine lodged in a sacculation of the peritoneum is 
spoken of as a hernia (Art, 465), and a coil or other portion which 
escapes to the exterior through an opening is called a prolapse. 
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But apart from these protnisiona the iDtestine is very 
frequeutly misplaced, especially when some aegiiieut of it is 
abnormally short or long. Owing to its normally fixed position 
displacements of the colon are the most easily recognised. The 
caecum, for instance, variea much in position ; it may lie either 
below or above the line joining the anterior superior spines of the 
ilia. The level of the hepatic and splenic flexures differs much in 
different persons. The length of the sigmoid flexure and of the 
transverse colon is very variable. In some cases the latter may be 
absent altogether, the ascending and descending portions lying 
side by aide on the right of the abdomen, 

Entorocystomita (Roth, Virch. Arek. vol. 8(1) are structures allied to the 
ooDgenital diverticula of the intestiue. They are closed sncs filled with liquid, 
luid exhibiting the aame structure as the walb of the bowel Two forms may 
be distinguished — (1) cysts due to the sacculation and abatrictioQ of portions 
of an otherwise Dormally developed intestine : (S) cyata due to some abnor- 
mality of development in the foetus. These latter may in reality be portions 
of the intestine of a nuliiuentary twin and therefore terati)iU in diameter, or 
depend on the closure and aeparation of an anomalous diverticulum such as 
Kleckel's. They may increase greatly in size from accumulated secretion, 
auJ then become dinplui-tJ fruui their original .site. 

4G5. Acquired deformltieB and displacements. Abdomi- 
nal hernia or 'rupture' in the stricter sense implies the escape 
from the abdominal cavity of some part of its normal contents 
either to the exterior or into some other cavity of the body. 

In external hernia some viscus which is covered with 
peritoneum escapes outwards through a nonnal opening which has 
become abnormally dilated, pushing before it the subperitoneal 
.structures and the skin. The protruded layer of the parietal 
peritoneum forms the hernial lac. It can be absent only when the 
peritoneum has been torn or wbcn the displaced viscus is extraperi- 
toneal (such as part of the bladder or caecum) and protrudes directly 
through some opening in the fascia or muscles of the abdominal wall. 
The other tissues which are forced outwards with the hernia 
are spoken of as the acceMory coverings of the hernial sac. 
The inner layer or covering consists of the subperitoneal cellular 
tissue, which is usually thickened and toughened (peritoneal 
fascia). In femoral and inguinal boniia the true fascia (fascia 
propria) comes next, and is continuous with the fibrous structures 
bounding the orifice in the abdominal wall through which the 
hernia has escaped. At first the hernial sac is simply globular or 
saucer-shaped; when fully developed it is in general flask-shaped. 
The narrower part of the sac where it is gripped by the structures 
of the orifice is called its neck. The peritoneum is drawn into 
radial folds as it passes towanls the neck of the sac. 

The contents of a hernia are very various. Moat commonly 
they consist of a pmt of tbe omentum or small intestine, less 
commonly the caecum or colon, and still less commonly other 
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viscera such as the ovaries, bladder, Btomiw;li, liver, etc. Very 
large ruptures, such as occur in the inguinal region, may include 
the greater part of the contents of the abdomen, more especially 
the bowels. When a portion only of the intestinal wall or 
Meckel's diverticulum is included we have a case of what is called 
Uttre's hernia {Litthe, Memoires de I'acad. royale 1700). 

In a large number of hernias the sac is already fonned before 
the viscera escape. Thus inguinal hernia may occur by the 
passage of the intestine into the persistent vaginal process of the 
peritoneum which is continuous with the tunica vaginalis of the 
testicle. This is usually the case in what is called infantile or 
congenital hernia. 

Hernia may also arise in consequence of some external stretch- 
ing force by which the peritoneum is dragged outwards. Thus a 
lipoma growing in the septum crurale, and pressing outwards as it 
increases in size, may drag upon and sacculate the peritoneum 
which is firmly attached to the septum. Something of the same 
kind takes place in umbilical hernia. 

Lastly, some local diminution of the resistance of the abdominal 
wall, or the giving way of muscles or fasciae and the relaxation of 
the peritoneum, may cause the latter to become sacculated under 
the pressure of the respiration. 

The following variatiea of external hernia muy lie (liBtiwgiiiKhed. 

(1) Inguinal hernia. This takes place in the groin, ami is due either 
to the congenital iiatency of the vaginal process of the iwritoneiim after the 
descent of the te.sticle, or to a secondary protrusion of the peritoneum in the 
iuguiual canal. lu otililine or external uiguinnl hemt.i the neck of the sac 
psaacs down the canal from the internal to the eitonial i-iri^ ; in direct 
or internal inguinal hernia the peritoneum is pushed from within directly 
through the external ring. In ob]i(}ue hernia the orifice of the sac lies to the 
outer aide of the intemai epigastric artery, in direct hernia the m-ilice ties to 
the inner side of the artery. Inguinal hernia may reach a large sixe tmd 
contain the greater jmrt of the bowels. It is the commiiuest of all varieties 
especially in men. 

(3) Femoral or cmral hemla. This is due to the protrnsion of t^e 
peritoneum lieueath Poujiart's ligament through the openiiis closed by the 
septum crurale and traversed by the groat femoral vesaels. It is a common 
variety, esjieciaily in women. 

(3) Obtniator hernia. In thia the eac puBses with the obturator nerve 
and artery through the obtimitor or thyroid foramen of the innominate l«ne. 

(4) lachiatlc hernia. Here the protrusion is through the ischiatic notch 
beneath the glutaetiH maximus : it is rare. 

i5) Perineal hernia. Here the sac esoa]>ea between the aulerior fibres 
le levator aui ; it Is also rare. 

(6) XTmhilical hernia. This is either congenital, consiating of a protni- 
sion through the imclosetl Hmbilioal ring into the root of the cord (Art, fl), or 
acquired, and is then due to the separation of the fibres of the liuea alba at 
the unibiUctis and dilatation of the orifice so formed. It may coutjiiu intestine 
or omentum only. The acquired form is most commonly met with in women 
who have borne children. 

(7) Ventral hernia. This is due to the general relaxation or stretching 
of the fibrous structures of the front of the al)domiiial wall, so that the 
poritoneimi iirotnides between the muscles which are thrust asiuKler. 
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460. Wheu a hernia is once established, furthei- changes in 
the parts usually follow. The hernia may increase in size by the 
inclusion of more of the abdominal contents. The sac stretche.'s 
and becomes thinner, or new portions of the peritoneum are 
dragged into it. In consequence of the slight mechanical lesiuu.s 
to which the hernia is exposed a certain amount of inflammation 
is usually set up. The sac thereby thickens, and the folds of 
peritoneum at the neck cohere so that the channel of communica- 
tion between the sac and the abdominal cavity becomes thick- 
walled and inextensible. The serous covering of the included 
intestine and its mesentery, and of the omentum, become thick- 
ened in like manner. Lastly, adhesions may be set up between 
diflerent parts of the sac, or between different loops of intestine 
and the sac-wall. The omentum is very apt tn adhere to tlie sac. 

These changes very rarely indeed lead to cure by the closure 
and obliteration of the empty siic ; on the contrary they usually 
make mattere worse. The thickening and adhesions of tne serous 
surfaces diminish by degrees the mobility of the included viscera. 
The neck of the sac becomes narrower, constricting its contents 
more and more. At length the contents can no longer be returned 
to the abdomen; the reducible hernia has become irreducible. 
Wheu the contents of a hernia (reducible or not) are so constricted 
or compressed that the included intestine becomes impervious and 
its circulatitin seriously impaired, the hernia is said to be straugu- 
iatcd or incarcerated. 

Btrangulatloii or incarceration may be due to simple nar- 
rowing of the neck of the sac or of the orifice through which it passes ; 
or it may arise from inflammatory constriction of the intestine within 
the sac; or a loop of intestine within the sac may slip between 
two edges or bivnds of false membrane or into a gap in an included 
piece of omentum ; or a piece of omentum may be sqiieezed into 
the neck of the sac and so compress the intestine ; and so on. 

A narrow orifice, a band of false membrane, etc. may strangulate 
a loop of iutestine without any abnormal distension of the latter 
by its contents. This may happen suddenly, for example, when 
the intestine is forced through a narrow orifice by an unusually 
deep respiration. This is sometimes referred to as 'elastic' strangu- 
lation. More often however the strangulation is dependent on 
some increase of the intestinal contents, the orifice of the sac being 
narrow ; this may be called ' faecal ' strangulation. The faeces 
accumulating in one coil of the intestine within the sac compress 
the other included coils in such a way as to nip them ; stoppage or 
stasis of the contents takes place and the peristaltic movements 
are interfered with (Kocher). Presently the first coil is nipped 
in like manner, as the distended intestine presses up against the 
narrow neck of the sac. 

When a coil of intestine or a part of the omentum is constricted 
and straiigulatcfl, disturbances of the circidation almost always 
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take place. The venous efflux is impeded, and engorgenieut, 
transudation, and haemorrhage result. The coil beconies purple 
and BwoUcn, and liquid gathers in the sac ; and these factors con- 
spire to intensify the strangulation. 

If nothing is done the intestine sooner or later becomes gan- 
grenous, and violent inflammation of the hernial sac ensues. The 
mtestuie becomes discoloured, turning brown or bluish-black ; at 
the point of strangulation it ia paler and somewhat grejish. Pre- 
sently perforation takes place, and at the boundary between the 
living tissue and the dead, that ia at the inner border of the 
strangulating constriction, definitive suppuration is set up, 

467. Incarceration of the intestine, with obstruction and stasis 
of the faeces, may occur within the abdomen as well as in an 
external hernin. This has beeu called internnl strangulation or 
Intestinal obvtruction. 

In the first place it must be remembered that within the peri- 
toneal cavity there are pouches or recesses of peritoneum not visible 
outwardly, which are either normal or dependent on congenital ano- 
malies. In these pouches coils of intestine may become incarcera- 
ted as in external hernias, and they are sometimes spoken of as 
coses of Internal hernia. Among such pouches we may mention the 
leaser or omental sac of the peritoneum bounded by the stomach, 
pancreas, liver, and spleen, and communicating with the greater sac 
through the foramen ufWinslow; the duodono-jejunal fossa, between 
the upper part of the mesentery and the spine ; the subcaecal fossa, 
on the mesial side of the caecum ; and the intersigmoid fossa, 
beneath the mesocolon of the sigmoid flexure. Coils of intestine 
may slip into and be incarcerated in any of these pouches. The 
duodeno-jejunal fossa may indeed cnclo.se the whole of the small 
intestine (retroperitoneal hernia). 

In rare instances sacculations of the diaphriigm may contain 
coils of intestine, giving rise to diaphragmatic hernia. Cases 
are more common in which abdominal viscera escape into the 
thorax through actual rents in the diaphragm (Thoma, Vircli. ArtA. 
vol 88). 

Sometimes in consequence of plastic inflammation false mem- 
branes and adhesions are formed within the abdomen, and if these 
t-nclose gaps or pouches, internal incarceration may occur. If the 
opening through which the coil of intestine slips is narrow, or if 
the coil is nipped, stasis and all the other symptoms of strangulation 
may be produced. The like may happen when the omentum or 
the mesentery contains abnormal perforations or gaps. 

Another cause of intestinal obstruction is twisting of the bowel 
on itself, or voItuIub. It can occur only in the more moveable parts 
of the tract, and is due partly to peristaltic movements, especiaUy 
when the tube is very unequally distended, and jmrtly to external 
violence, such as a blow on the abdomen. The twist occurs at the 
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inesenteric attachment, the two limba of the coil crossing each 
other over the mesentery. The channel of the intestine is occUideii 
and the mesenteric circulation stopped. Untwisting is prevented 
by the weight of the distended coil and the pressure of the rest 
of the abdominal contents. 

Twisting of the sigmoid flexure or of the small intestine may 
result in a kind of knotting between the two, the attached end of 
the twisted coil of one part becoming encircled by a loop of the 
other. 

408. Stenosis and atresia are not infrequently the result of 
inflainmation of the wall of the intestine itself. The serous coat 
may become inflamed, and so indurated, cicatrised, and con- 
tracted ; or ulcerative inflammation of the mucous membrane may 
result in the formation of new fibrous tissue, which subsequently 
contract-s. Carcinomatous ulcers, the floors of which tend to 
become indurated and contracted (Art. 478), may have the samo 
effect ; while tumours and other growths developing within the 
canal or pressing on it from without may obstruct and ultimately 
occlude it. 

Dilatation of the intestine is most commonly due to reten- 
tion of faeces, or other contents such as flatus. Tumours, and 
abnormal relaxation or softness of the wall, may also give rise to 
dilatation. 

Usually all the coats are dilated together : sometimes however 
the muscular structures are here and there pushed aside, and the 
raucous and submucous coats bulge through, producing saccula- 
tions or fklse diverticula of various sizes. Sacculations may 
also he due to the bulging of the wall in its whole thickness. 

Perforation of the bowel is iu general due to some localised 
textural change, especially to ulceration of the mucous surface, 
necrosis, or softening occasioned by suppuration in the neighbour- 
hood of the part. Perforation may of course be caused by mechani- 
cal violence. 

The result of perforation, unless the lips of the wound im- 
mediately close, is local or general peritonitis due to the escape 
of faeces. The peritonitis is localised when by previous inflam- 
mation adhesions have been set up around the point of perforation. 
If faeces escape into the portion of the peritoneum so circumscribed 
a faecal abscess is produced; this may break either outwardly or 
into another part of the intestine. 

469. A not uncommon kind of displacement or dislocation of 
the intestine is that known as fntiUBasception. In this a higher 
part of the bowel slips into or is iiiva^nated by a lower, rarely the 
reverse. Recent intussusceptions are most frequently met with in 
the small intestine in young chUdren, especially in those who have 
died of cerebral or intestinal affections. 
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The extent of the ini-ani»atiou varies much. "Where the iutes- 
tine is very loose aiid moveable a very considerable length of it 
may be involved. Thus, for example, the lower portion of the 
ileum with the caecvim may be tliniat into the colon, and work 
downwards until the ileo-caecal valve reaches the sigmoid flexure 
or even the rectum. 

The mesentery being severely dragged upon and its vessels 
compressed, the iuvagiuated portion of (he bowel becomes liighly 
hyperaemic and oedematous. Presently inflammatiou is set up, 
iiud this may lead to adhe.'iions between the enclosed and enclosing 
segments : necrosis and gangrene usually ensue. It is a compara- 
tively favourable issue when the whole of the invaginated segment 
necroses and separates so a-s to be i«,st off completely ; the upper 
])ortion becoming adherent and its channel continuous with that 
of the lower, recovery may and in some cases does take place. 

The cause of intussusception is not certainly made out. Ac- 
cording to Leichtenstern it depends on paresis or partial pant- 
lysis of a limited portion of the bowel. When this occurs an 
energetic peristaltic movement of the portion immediately above 
may thrust the latter into the ilaecid or paralysed ]wrtion; and 
then continued ])eristalsis rapidly increases the invagination. 

Frolapae of the bowel implies its escape through some normal 
or abnormal opening. The anus is the only possible norituil 
opening, and through it the rectum may protnide. 

Prolapsus recti (or ani) occurs during violent straining at stool. 
especially when the intestine is relaxed by chronic inflammation. 
The protruding bowel forms a kind of tumour covered with mucous 
membrane: it often becomes inflamed or gangrenous, particularly 
in cases where by adhesions or constriction the prolapse has 
become irreducible, 

470. Non-specific inflammatlonB. The varieties of inflam- 
mation described in Arts. 420 — 42^ are all met with more or less 
frequently in the intestine. Catarrhal intiammation (inteitliial 
catarrh) or enteritis is especially common. The catan-hal secretion 
may be serous, mucous, piirulent, or of some intermediate kind. 
In the colon the amount of mucus secreted is sometimes enormous. 
Catarrhal enteritis is usually an acute disorder and ends in com- 
plete recovery. But in many cases the acute forms as well as the 
chronic leave behind them permanent structural change in the 
intestine. 

Even in the milder forms the connective tissue lying between 
the ciypts of Licberkiihn becomes infiltrated with liquid and 
estravasated cells. The epithelial cells pour out an excessive 
quantity of mucus, and become loosened from their sub-structures 
or fall away altogether. According to Bohm desquamation of the 
epithelium is characteristic of poisoning with arsenic and with 
some substances of the muscarin -group. If this process goes too 
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far or lasts too long, the lost epithelium fails to he reproduced and 
the intestinal wall becomes atrophied. When slight such atrophy 
13 not apparent to the unaided eye, or at most it gives the wall an 
uimsually smooth and level appearance. Under the microscope the 
glandular layer of the mucosa is seen to be thinned and wasted. 
The crypts may lose a lialf or two-thirds of their depth, and the 
villi of the small intestine are slender and etunted. 

After an attack of ulcerative catarrh, in which not only the 
epithelium but the underlying connective tissue is injured or de- 
stroyed (Art. 421, Fig. 167), the atrophy is usually much more 
marked. The ulcerated portion of the bowel is covered with 
mucus, pus, and whitish granulations and shreds of tissue ; these 
last are simply the necrosed remains of the glandular layer, which 
has become infiltrated and broken down. The ulceration i3 in 
fact associated with diphtheritic necrosis of the mucous membrane, 
and in such cases not only the upper layer but the whole of the 
glandular mucosa may perish, leaving the muscularis mucosae 
covered with nothing but a tilm of uucleated connective tissue 
(Art 417. Fig. 165). 

The muscularis mucosae as a rule is very slightly altered. Its 
unstriped fibres are only iu rjje cases found to be thinned, or 
atrophied, or fatty. The suhmucosa is generally unchanged ; when 
the ulceration goes deep it may be infiltrated with leucocytes or 
thickened from subsequent fibrous hyperplasia. 

The lyinphadeuoid follicles are in the slighter forms of catarrh 
but little affected; at most they are somewhat enlarged. Some- 
times in suppurative or ulcerative inflammations they are more 
markedly altered, and may then perish by suppuration, giving rise 
to what is called follicular catarrJi, They may leave behind small 
pitted ulcers known as follicular ulcers. 

Catarrh enrUng iu atrophy is commonest in the large intestine, 
and especially in the caecum. Nothnagei, found that in HO per 
cent, of the adults he examined there were traces of atrophy in the 
large intestine, at times confined entirely to the caecum. The 
ascending colon came next as regards freijuency, and then in 
diminishing order the lower part of the ileum, the remainder of 
the colon, the upper part of the ileum, and the jejunum. In 
children intestinal atrophy is often met with, following on acute 
and subacute, as well as on chronic, catarrh. 

The muscular coat is usually uuatfected, but here and there it 
may be atrophied, or in catarrh fi-ora venous engorgement it may 
be hj*pertrophied (Nothnaqel). It is not veiy liable to degenera- 
tion, but sometimes aa in phthisis it is found to be fatty (Waoner). 
Lastly, there is a congenital form of atrophy, a hypoplasia of the 
muscularis which is uot made up in later life (Nothnaoel), 

In chronic catarrh atrophy is occasionally associated with the 
development of hyperplastic growths. They take the form of 
indurations of the submucosa or polypous excrescences rising from 
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the mucosa. When fully developed these last consist of fibrous 
tissue GQclosin? a few remains of glandular structures, which here 
and there are degenerated into closed cysts. 

Diphtheritic and croupous InflanunatioDs o<<cur chiefly id 
the colon and in the lower part of the small intestine. The diph- 
theritic form closely resembles ulcerative catarrh, and is not easily 
distinguished from it. The intensely red and swollen meinbr&ne 
is covered with a thin but tough film or a broad continuous eloug^h 
(Art. 472). This form ia sometimes at least due to specific in- 
fection. 

Croupous inflammation is rarely very extensive, though now 
and then considerable portions of the bowel are found to be red 
and highly swollen and covered with a thin flaky fibrinous deposit. 
Small circumscribed croupous exudations are more frequently met 
with, aissociated with ulcerative catarrh and diphtheritic necrosis. 

References :—Wag5ER, Areh. d. Hei'li. n (1^68); KuNDRiT, Gerhardl't 
Uandhuch d. Kinderkr. iv ; Whitbhead, Brit. ined. Joura. 1, 1871 ; Wood- 
ward, ifef. and turg. hi$tory of Ae War of /At Rebellion Part ii vol. 1 (medtctd 
history) Philadelphia 1879 (with re^rences) ; Dauabchiso, ilaladkt d«$ imm 
digeitiort Paris 1880; KussuAiii. and M&iKii, Arch. /. klin. Med. IV; 
ScHWiRCK, Croup und DiplUkeritU d. Darmranali In. Dir*a. Bonn 188(1; 
Lepbb, ZieitiMBn'i Vgdop. vii. ; Nothsagei, Zrittehr.f. klin. Med. IV (1882J, 

471. Inflammations of the bowel have received various names 
according to the particular parts affected. Several of these local 
inflammations exhibit peculiarities depending on the anatomical 
relations of their respective seats. The chief of them are the 
following, 

(1) Duodenitis, or inflammation of the duodenum, is usually 
associated with inflamniation of Ihe stomach. It not infrequently 
leails to obstruction at the mouth of the bile-duct, and thereby to 
retention of bile and jaundice (catarrhal Jaundice). 

The duodenum is also the seat of simple or perforating ulcer 
corresponding to perforating ulcer of the stomach, and like it 
dependent on digestive corrosion (Krauss, Das peijbrircnde 
Geschtviir im Duodenum Berlin 1865). 

(2) Ileitis, inflammation of the ileum, is often marked by the 
swelling and prominence of the solitarj' and a^ninated foIUcles. 
The former appear aa reddisli or greyish protuberant nodules, the 
agminated follicles as flat elevations, greyish-red or pink in colour 
and pitted with numerous little depressions. When these folticlt^s 
break down they leave behind them follicular ulcers. 

(4) l^hlitis and perltjrphlltii imply inflammation of the 
vermiform appendage and the parts around it. 

The vermiform appendage is peculiarly adapted to catch and 
retain substances passing through the caecum. Matters whicli have 
been swallowed — such as grape-sceds, apple-pips, cherry-atones, and 
the Uke — and faeces, may accumulate in the appendage and set up 
inflammation. Sometimes these become cnisted over with phos- 



1 



I 



CHAP. LIV.] INFl-AMMATIuNS OF TUF. INTESTINE. 287 

pliatcs and carbnnatfs and so form faecal concretions or calculi 
(enteroliths, Art. 479). The inflanriTnation thua set up may eitcnd 
to all the coats of I.Ijc appendage and then attacic tlJe contiguoui* 
structures, and in this way necrosis and gangrene witli perforation 
may be causetl. The issue differs in different cases. It is compara- 
tively favourable if the inflammation continues to be circum scribal, 
while the exudation is moderate in amount ; protective adhesions 
and false membranes may thus be formed about the afiected spot. 
It is very unfavourable when perforation take^ place before ad- 
equate adhesions are formed ; fatal peiitonilia is nearly always 
induced. When perforation takes pliice into a part of the peri- 
toneum shut off by adhesions a burrowing faecal abscess is pro- 
duced, which may burst internally or externally. Sometimes the 
appendage ia entirely obliterated by adhesive inflammation; but 
if the inner or intestinal end becomes closed while the remainder 
continues to be patent, the natural mucous secretion may collect 
111 the latter and distend it into a cyrt. 

Typhlitis and perityphlitis are sometimes due to the extension 
by continuity of inflammation already existing in more distant 
parts of the caecum or colon. Tuberculous and typhoid ulceration 
localised in the vermiform appendage may give rise to dangerous 
lesions. 

(4) Colltli, or inflammation of the large intestine, is some- 
what common. Its peculiarities have already been referred to 
(Art. 470). The exciting causes are very various. Sometimes it 
is due to the stoppage and accumulation of faeces forming hard 
masses or icybala, sometimes to septic infection, sometimes to a 
specific poison as in dysentery (Art. 472). 

(o) FroctitiB is an inflammation of the rectum. In many 
points it resembles inflammation of the vermiform appendage. 
Foreign matters and stagnating faeces are frequently the exciting 
stents; but disturbance of the circulation ia the haemorrhoidal veins 
may likewise end by inducing inflammatory change in the bowel, 

Proctitis often results in the formation of ulcers, and of 
fibroid hyperplasia taking the fonn of induration of the rectal wall 
or of polyjTous excrescences. The inflamed surface is usually 
covered with a muco-punilent exudation. When tho inflamma- 
tion and ulceration extend deeply into the tissues of the wall of 
the bowel, the surrounding connective tissue becomes infiltrated 
and hyperplastic, or breaks down into abscesses containing foetid 
pus (perlproctltU). The ulcers of the mucosa and submucosa 
come in this way to communicate with burrowing sinuses and 
fistulous tracks extending into the surrounding parts, which arc 
called incomplete or blind internal fistnlae. Circumscribed or 
enclosed periproctal abscesses may break outwardly, and then con- 
stitute blind external flstulae. Fistnlae which communicate 
both with the rectum and with the exterior are called complete 
rectal fistulao or fistulae in ano. Tliey become covered with a 
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kind of factitious mucous membrane'. Fistulae occasioDally com- 
municate with the bladder or vagina. 

Specific poiaona like those of syphilis, tuberculosis, and dysen- 
tery, and cancer in the ulcerative stage, may give rise to morbid 
changes of a similar kind. There may even be periproctitis with- 
out any antecedent rectal ulceration, especially in connexion with 
pyaemia, typhoid, acute rheumatism, and puerjreral septicaemia. 



Eeforenoea on typhlitis anJ perityphilitis : — Matterbiock, Qerhardit 
Uandb. d. Kinderkr. IV; BlERHOFF, Ardi. f. Hin. Med. xssvil ; CoRsn, 
Areh. de p/igiiol. 1873; WOlfleh, Arch. f. Hin. Chir. XXI; Strixbh, Zvr 
path. Anal. d. WurmfortiaUa Basle 1882 ; Crisp, Traia. Path. Soe. 1859 
(foreign Iwdiea in tlie apptnilagu). 

472. Specific InflammationB. Dysentet? ia an inSaiu- 
matory affection of the large iutestine, due to the action of a, 
specific virus, The exact nature of the virus is unknown, but it 
is probably bacterial. The affection is epidemic, endemic, or 
sporadic in its occurrence. The changes set up in the intestine 
closely resemble certain non-specific inflammations of the colon, 
especially such as depend on retention of faeces or accompany 
septic poisoning. For this reason the exact significance of the term 
dysentery ia not eaaily fixed, inasmuch as it is often impossible to 
say from the post-mortem appearances whether these are tbe 
result of specific infection or not. Moreover it is not impossible 
that the so-called endemic dysentery of different countries may be 
really due to different specific iioisous. 

The intensity and extent of the dysenteric luflammatiun varies 
in different cases. It may be restricted to the rectum, sigmoid 
flexure, and descending colon, or it may reach up to or a little 
beyond the ilco-caecal valve. Often too in the same case the 
various parts of the tract are variously affected. 

In recent cases the mucous membrane is highly congested and 
swollen, and generally beset with minute extravasationii of blood. 
The epithelial surface is overlaid with a glairy blood- streaked 
mucus. This presently becomes more slimy aiid blood-stained, and 
interspeised with the fiaky fibrinous shreds and films (described in 
Art. 470) which indicate the begiiming of superficial necrosis of 
the mucous membrane. Soon the necrosis is made sufliciently 
evident by the appearance of erosions and losses of substance. 

We might perhaps distinguish a catarrhal and a diphtheritic form 
of dysenteric inflammation, but in practice the one passes insensibly 
into the other and the distinction is inappreciable. In slighter cases 
the necrosia and loss of substance are at first merely superficial (Fig. 
177/) ; but the deeper structures are successively attacked, and in 
severe caaea the greater part or the whole of the glandular layer of 
tbe mucous membmne at particular spots may perish. The necrotic 
tissue is reduced to a lurbid granular mass, in which the structural 
elements and the nuclei of the cells soon cease to be recognisable. 
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The parts which undergo necrosis seldom cover any great extent of 
surface, and are often confined tii the prominent ridges and folds of 
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the mucous membrane; these look dirty-grey or black, while the 
intervening parts are atill livid or dark-red. In other cases the 
necrotic tissue takes the form of a flaky more or less adherent 
coating, or more rarely of broad continuous slougha The under- 
lying tissue is in all cases densely infiltrated with cells (rf,). The 
infiltration may extend through the entire thickness of the 
submucosa (e), and may at lengtn invade the muscular layers. 

The lymph adenoid follicles take part in the process, and 
frequently ulcerate. Occasionally the mucosa is uudcrmined by 
suppuration beneath it, and in this way broad patches of the tissue 
are separated and cast ofi'. 

When the mucosa is removed, open ulcers are of course left 
behind. These vary much in their depth and extent ; sometimes 
over a great part of the bowel the raucous membrane remains only 
in narrow strips and islands. 

The affection may come to a stand-still at various stages of its 
course, and repair then begins. The slighter cases, in which but 
little substance is lost, are naturally the readiest to heal ; but a 
certain amount of atrophy of the mucosa always remains. When 
the ulcerative process has gone further, atrophic cicatrices are left 



to mark the site of the injury. In severe caaes accompanied by 
great destruction of tisane, iu which the acute specific iuflainin&- 
tion is succeeded by chronic inflammation, the whole structure of 
the bowel is altered in a remarkable way. Over broad areas the 
glandular layer is almost or altogether absent ; the deeper layers 
of the mucosa and submucosa look coarse and dense and indurated ; 
the connective atnicturea are hyperplastic ; and the other coats are 
likewise tough, thickened, and unyielding. The channel of the 
intestine is usually narrowed, often sn much so that a finger can 
hardly be introduced. The mucous membrane is only recognisable 
in isolated patches here and there, and these not infirequently 
assume the form of papillary or polypous outgrowths from the 
general surface. 

In the scarred and indurated portions of the bowel the sub- 
mucous connective tissue (and that of the mucosa if any remains) is 
thicker and denser than normal, and often shows signs of cellular 
infiltration. There may be no trace of the intestinal glands 
remaining, or only their lower parts ; while in some places portions 
of the glandular layer which nave been separated and abstricted 
by the invading tibroiia tissue may become distended with 
secretion, and form small cysts lined within with cylindrical 
epithehum. The muscular coats are traversed by dense bands 
of coarse fibrous tissue. A certain amount of chronic inflamma- 
tion, accompanied by mucopurulent discharge, is often kept up 
long after the acute disorder is at an end ; this constitutes what 
is sometimes called chronic dysentery, or by the older authors 
coellac flux. 

The author had the opportunity of eiamining certain coses in which 
epidemic dysentery had proved fatal in uii earfy stage, and was able to 
demonatrata the presence of midtitudeB of miorococci iu the affected tiasuea. 
They were found not only in the nec^rotic patches, biit nlso in the ueighhourine 
unattaoked portions of the mucosa. They lay partly beneath the glandti^ 
the mucosa, partly in the lymphatics of the submucosa ; that is to say in 
tissue which was still to all appearaoce sound. In these cnsea it would appear 
that the micrococci were ooncenied in the causation of the disease. PRIOR 
(Cctj(. /. Hin. Med. 17, 1883) records similar observations. Iu otjier caam 
whieh seemed precisely similar no micrococci could be discovered. For 
example, none were found iu the case of the five natives of Tierra del Fue»o 
who died of dysentery at Zurich iii March 1882 (compare Ssrrz, VirtA. Jtm. 
vol. 91). 

473. Epidemic or Asiatic cholera is characterised anatomi- 
cally by the presence of an acute inflammation extending over the 
whole of the intestine, accompanied by an enormously copious 
transudation of liquid through the mucous membrane. 

In cases which prove fatal in the first two or three days the 
bowel is found to contain a great quantity of a turbid greyish 
inodorous alkaline liquid, often mingled with minute shreds and 
flakes — the so-called 'rice-water' stools. The mucous membrane is 
moist, pink, injectjsd, and swollen. Sometimes the serous sur&ce is 
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dull or Opaque. The epithelium separates within a few hours after 
death. The follicles of the small intestine are swoUen, and grey or 
bright pink in colour. Apart from the epithelial desquamation 
which is mainly a post-mortem phenomenon, microscopic examina- 
tion reveals only a somewhat mtense cellular infiltration of the 
mucosa and submucosa, and sometimes even of the serous coat. 

When death does not occur till a later stage of the disease, the 
appearance of the intestine ia notably different. The contents are 
scanty and less liquid, and at the same time they show more signs 
of the presence of bile. The raucous membrane is pale or slate- 
coloured, or it may be injected and beset with minute haemo- 
rrhages. Ulcers occur, especially in the colon and lower part of the 
ileum. Sometimes the large intestine has almost the same look as 
in dysentery {Art, 472). 

The special virus of cholera is as yet unknown. 

Koca and others have found peculiar bacilli in the intestinal mucoiia 
membrane of cholera patients, but thej have failed to reproduce the disease 
in animals by inoculation or otherwise. The experiments and observations 
hitherto made leave the question of the genesis of the diseaae unsettled. For 
anmmariea of the raportfl of the French and Oerman (.'ommisaionera sent to 
Egypt in 18S3 see PmHitwwr (March 1R84) and Brii. med. Joum. (2, lfi83 
ami 1, 1884). 

47*. l^hold (or enteric) ferer is an infective disease, due 
(according to Klebs, Eberth, and KocH) to the invasion of a 
specific bacillus (Ai-t, 206). 

The morbid changes in typhoid appear chiefly in the lower 
part of the ileum and the upper part of the colon ; they are seldom 
met with much higher or much lower in the intestine. The 
changes consist essentially of a necrotic inflammatory infiltration 
of the follicular structures and the parts around them, accompanied 
by a catarrhal inflanrniatlou of the rest of the mucous membrane. 

In the first few days of the attack the mucous membrane of 
the lower part of the ileum and its agminated glands or Peyer's 
patches are intensely congested and uniformly swollen. Soon the 
swelling of the patches becomes more marked, raised and winding 
ridges not unlike the cerebral convolutions in miniature appearing 
ou their surface. The swelling extends more or less quickly over 
the whole of each patch, so that it has in general the look of a 
raised bed or garden-ptot projecting above the general surface. 
When the swelling ia at its height the ridge a are generally 
levelled up as it were, and are no more distinguishable : the 
surface of the patch is then smooth or pitted with minute de- 
tffessions corresponding to the sites of the individual follicles. 
The solitary follicles form rounded nodules by virtue of the same 
process. 

When this stage (of swelling) is complete the patches and 
follicles, which at first were bright-red in colour, become pale aiid 
creamy-white. 







THS ALIMENTABT TRACT. 



The flwelling of the patches and follicles is chiefly due to the 
extreme cellular infiltration of the mucosa (Fig. 178 o,) and 
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a are thereby thrust 
asunder and displaced, and the villi are likewise infiltrated and 
swollen. The submucosa underlying the patches is uniformly 
infiltrated (b,). In the earlier stages the several follicles (ff) 
within the infiltrated region are still distinct and recognisable, but 
they are presently merged and lost in the general assemblage of 
lymphoid cells and leucocytes, extravasated and other. 

The muscular and serous coats (c, d e,) are also invaded by the 
extravasated cells, though in a less marlced degree. 

The number of swollen patches and follicles varies much. 
Often but a small number or even a single one is markedly 
affected; while in other cases the affection extends upwards to 
the jejunum or downwards to the anus. 

In the second week of the disease partial disintegration and 
necrosis of the swollen patches usually sets in. The disintegration 
attacks the whole of the central part of the patch, or two or more 
parts of it Mmultaneously. The surface quickly assumes a ftsyed 
or ragged appearance, and becomes yellow or brown from the 
action of the bile. Gradually the disintegrated tissue or slough 
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becomes looseued at its base and edges from tlio surviving struc- 
tures, and in a few days is cast ofT. 

After the separation of the sloughs, an erosion or typhoid 
ulcer is left, the tloor of which generally looks smooth and clean. 
The borders of the ulcer are at this stage still swollen and in- 
filtrated. 

The ulcers usually remain coextensive with or very slightly 
overpass the area of the intiltrated patches and follicles; they 
rarely invade the tissue beyond. Cases however occur in which, 
especially around the ileo-caecal valve, extensive tracts of mucous 
membrane are attacked and disintegrated by the advance of the 
ulcerative process. In the vertical direction it seldom goes beyond 
the mucosa and submucosa It is only when the infiltration of the 
muscular coats has been extreme that they too break down 
and ulcerate. In exceptionally severe inflammation the serous coat 
also may be attacked, but never to the same extent as the 
overlying layers ; perforation and fatal peritonitis may occur in 
such a case. 

The processes of absorption and repair begin at various stages 
of the diseaae. If no necrosis takes place, the swelling of the 
patches goes down as the infiltrated material is absorbed: the 
patches tnereupon become less stifily turgid, and once more hyper- 
aemic. Red corpuscles escape from the damM;ed vessels, and the 
tissue takes on a red or blood-stained tint which presently turns 
to a slaty grey. The infiltrated borders of the tyi)hoid ulcers 
become reduced and softened and hyperaemic by the same steps. 
Oft«n enough considerable haemorrhage ensues, leading not only 
to haemorrbagic infiltration of the tissue but to actual escape of 
blood into the intestinal canal. As the healing process goes on 
the softened and overhanging borders of the ulcer become adherent 
to the floor; the latter ia gradually covered over with delicate 
granulations, and soon receives an investment of epithelial cells. 

The site of a former typhoid ulcer appears for a long time after 
as a smooth shallow depression, devoid of glands and follicles, 
slaty-grey in colour, and situated in the midst of a Peyer's patch 
itself discoloured in like manner. 

Tha oharacterJBtio iaflauiDiation of the lymphadenoid Btructurea of the 
iutestiuB in typhoid is aometimoe accompanied hj an inflaiumatiou of the 
corrwpoudiug mesenteric glands. They are at first red, swollen, and oedemai- 
touH (Art. 331:!) ; but as the accumiilation in them of leucocytes and lymphoid 
elomanta becomes more marked thej take on a light-grey tmt. The awelliug 
either subsidea from re-n.hsorptton of the infiltrated matters, the gland be- 
coming soft and hypememic j or it terminates iu partial necroeis, and opaque 
greyi^ patcheu appear within the substance of the gland. These patches 
may likewise be absorbed at a later stage, but they often become caseous or 
calcified. The spleeu is usually swollen, and inflammation of the throat, 
ei^ecially affecting the follicular atructurefl of the pharyni, is not an 
uncommon accompaniment. 

With regard to the bacillus of typhoid see the references in Art. 206 ; and 
also Edehtb, TiVcA. Arch, vol B3, San^ntl. iliit. Vortriige no. 226 ; Klein, 
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475. Tuberculosis of the iotestine has already been con- 
sidered iu Art. 428, so far at least as the minuter tuberculous 
tissue-changes are coiicenied. It is one of the commonest of intes- 
tiDal diseases, and chiefly attacks the lymphadeuoid structures. 
The neighbourhood of the ileo-caeeal valve is the region most fre- 
quently atlected, but often eiiuugh the whole of the lai^e intestine 
down to the anus becomes tuberculous. 

At first a little nudule covered with epithelium protrudes 
the surface of a Peyer's patch or over a solitary follicle. After a 
tiuie the centre of the nodule becomes pale-yellow, indicating that 
necrosis and caseation have begun. The caseous parts break down 
and a tuberculous ulcer (Fig. 179 h) with infiltrated borders is 
formed. The ulcer is minute, but soon enlarges as it coalesces 
with others formed iu like manner, while new foci of disintegration 
appear in its gradually advancing borders. 
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Ulcere of any great size are usually very irregular in their 
outline. Some are rounded, but more are oval or at least elon- 
gated, the longer axis being transverse to the axis of the bowel : 
others again are sinuous and spreading. 

The bordera are infiltrated, but iu the larger ulcers not uni- 
formly ao. The grey or reddish raised edge is here and there beset 
with yellow nodides, and characteristic grey and yellow nodules 
appear on the floor. The depth of the ulcer ia irregular, and 
sometimes small islands of undestroyed mucous membrane rise as 
greyish-red protuberances from its tloor. 

Where the ulceration is extensive, not only are the mucosa and 
aubmucosa attacked but the muscular and at length the serous 
coats are invaded by the tuberculous infiltration. On the serous 
surface the grey tubercles appear in groups or beaded rows, the 
membrane in the neighbourhood being red and injected. 

Only in rare cases does tuberculous ulceration come to a stand- 
still and issue in cicatrisation. As a rule it advances steadily, 
involving more and more of the bowel until the patient dies. 

476. Syphilis of the inteBtine. Apart from the mucous 
patches frequently met with about the anus in syphilitic patients 
(Art. 379), there is a form of ulceration of the rectum also due to 
syphilis and occurring chietiy in women. It extends three or four 
inches up the bowel, and is usually separated by a distinct line 
from the healthy mucous membrane. The ulcerated surface is 
remarkably uneven and irregular, and is generally interspersed 
with strips and patches of more or less undermined epithelial 
tissue. The borders of the ulcer are imdermined in like manner. 
This appearance is due to the fact that the inflammation attacks 
chiefly the submucosa, and destroys it more rapidly than the over- 
lying strata. 

The ulcer yields an abundant purulent secretion. As it is met 
with almost exclusively iu women suffering from syphilitic disease 
of the genital organs, it is probably due to infection conveyed to 
the rectum by the secretions escaping from the vagina. Syphilitic 
ulceration of the colon or small intestme is extremely rare. 

477. Intertill al mycoaia {enteroniycosis bactetitica) is a 
general term, including sevui-al distinct affections. Strictly speak- 
ing it is apphcablo to tuberculosis, to typhoid, and perhaps to 
some forms of dysentery. Usually however it is confined to 
intestinal anthrax, and to various forms of meat-poisoning (Arts. 
204, 206) by which changes in the intestine not dissimilar to those 
of typhoid are sometimes produced. 

In intestinal anthrax we have not only difluse and wide-spread 
catarrh of the bowel, but also localised changes. These take the 
form of small circumscribed haemorrhagic patches, with bluish-red 
or brownish-red borders and a greyish or greenish yellow slough in 
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the centre. Sometimes the patch and the slough arc larger. 
Bacilli abuund Ju the patches and in the surrounding tifisues, 
especially m the blood-vessels; and also in the swollen lymphatic 
glands corresponding to the affected parts. 

An affection of the bowel having exactly the same microscopic 
appearauce is met with in septicaemic affections. In the case of a 
patient with disease of the spinal cord, who died of btood-poisouing 
from gangrenous balanitis and cystitis, the author found the large 
and small intestines beset with a multitude of small haemorrhagic 
patches, each with its central slough as above described. 

478. Tumours of the intestine. The tumour-like iuflun- 
matory growths, papillary or jiolypous in form. Lave been referred 
to in Art. 470. Non-inflammatory polypi of the same type are 
also met with, both congenital and acquired. They closely imitate 
the normal mucous membrane in structure, though their glands are 
often more abundant and at the same time more branched and con- 
voluted. These growths are known as glandular hyperplaaiaa, and 
innocent or non-mallgfnant adenomata. They are rare in the 
small intestine, but conunon enough in the rectum. When pressed 
or dragged upon the pedicle may become so elongated that the 
polypus protnides from the anus. Individual glands are some- 
times occluded and distended, giving rise to small cysts within the 
growth. 

Carcinoma ia by far the most important of the neoplasms 
affecting the intestine. It is not very rare as an intestinal disease, 
though rarer than carcinoma of the stomach. The rectum, the 
sigmoid, splenic, and hepatic flexures of the colon, and the caecum, 
are the commonest seate. Rectal cancer sometimes extends only 
to the parts about the anus, but in other cases it invades the pelvic 
and abdominal viscera 

Carcinoma of the small intestine is rare, but in the duodenum 
and especially in the neighbourhood of the opening of the bile-duct 
it is somewhat more frequent. 

Intestinal cancer takes the form of soft fungous tumours which 
are solitary and sharply circumscribed, or of papillary roughnesses 
and excrescences covenng a considerable area. Infiltration of the 
intestinal wall with cancer-cells usually takes place at an early 
stage, and leads to thickening and induration. If this extern^ 
round the whole circumference of the bowel, it is transformed into 
a thick- walled rigid tube; the rectum is the commonest seat of this 
indurative change, and less frequently the colon. 

In most post-morteni examinations of cases of this disease we 
find the surface of the neoplasm already broken down, leaving a 
cancerous ulcer with characteristically infiltrated borders. But 
sometimes the borders likewise are disintegrated and eroded, and 
then the ulcer has quite the appearance of an ordinary non- 
malignant inflammatory ulcer. In other cases the borders and 
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floor of the ulcer become scarred over and shninkeu, leading soiue- 
tiraes to extreme constriction of the bowel : thb is particularly 
apt to occur when the ulceration extends in an annular form round 
the intestine. 

Carcinomata of the intestine are of various histological types. 
One of the commonest is the so-called destructive adenoma or 
adenocarcinoma (Art. 169). It gives rise to fungous and papil- 
lary outgrowths from the mucous membrane, and speedily invades 
the submucous, muscular, and serous coats. The smaller tumours 
consist essentially of epithelial growths resembling tubular glands 
and clothed with cylindrical epithelium. At later stages the 
glandular type in part disappears, and large solid cell-nesta are 
formed, with cylindrical epithelial cells at the periphery only. 

Colloid carcinoma is the next in order of frequency, especially 
in the rectum. It takes the form of large gelatinous growths, 
covering a great extent of surface and infiltrating the intestinal 
wall. Simple carcinoma and scirrhua are rarer than either of the two 
just mentioued. Melano-carciuoma occurs almost exclusively in 
the rectum. 

When a cancer of the intestine breaks down and ulcerates, at 
the same time invading the deeper layers uf the wall, it generally 
induces inflammatory changes in the serous coat. These lead to 
the formation of new vascular tibrous tissue, by which the affected 
part of the bowel is bound down to the structures around it Per- 
foration of the intestine occurs in some cases as a result of cancerous 
ulceration. Metastatic growths are usuaUy met with, chiefly in 
the lymphatic glands, peritoneum, and liver. 

Oonnectlve-tiBflue grovrtha are rare in the intestine, and 
have tfiuch less significance than the carcinomata. Fibroma, 
lipoma, myoma, angioma, and sarcoma, have been observed. 

These are developed from the mucosa and submucosa, and in 
part from the muscular and serous coats. When they protrude as 
polypi from the inner surface of the bowel they may obstruct the 
passage, or by their weight drag down and invaginate a portion 
of the wall. Pedunculated growths may be dragged upon and 
actually torn off by the peristaltic action of the bowel, and so be 
ejected with the taeces. 

479. Parasites and concretions. The vegetable and animal 
parasites which infest the intestine have been described in detail 
m the General Pathological Anatomy (Arts. 182^ — 250). 

Among the vegetable parasites the Schizomycetes or Bacteria 
are undoUDtedly the most important. The bowel perpetually har- 
bours a multitude of these fungi, of very various lunt^. Hence it 
is difficult to say how far the various intestinal affections, and 
especially the inflammations, are due to the ordinary micro- 
parasites present in the faeces, and how far to distinct sjid 
specific forms. As we have indicated in the foregoing Articles, 
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Of iotme or foreign bodies met inth ia U»e iidestine. tbe ooiy 
oocs wliidi Inre an/ pftUiaJogical interest aie those which «e 
prodneed tn <dK. 

To iBj nothing of the harden*^ s^ybaliMis raasses prodttced by 
retention f^ &eces, th«e are certain stony coDcretioits which have 
received the name of enteroUtlu, or intectlnal calculi They 
are fmiod chicly in the caecum, vermiform appendage, and colon, 
and nw/TC rarely in the small intestine*, they usually ue lu saccuU- 
Liuiw (T diverticula of the wall. Three vaiieties have been distin- 
jfiiwlwsl (liKiCHTEHSTEBK, Ziemsten'a Cyclop, vn), 

(1) Heavy otony stratified concretions, the successive layers 
beinjf white, yellow, and brown. These consist of magnesium 
phuHphate, aDiTOonio-m^;ne3ium phosphate, and organic matters. 
Tlicv are seldom larger than a chestnut, and are generally rounded 
ill Hnapu, They fretiueiitly contain some small foreign body as a 
iiiicleuK. 

(2) Ktiteroliths of low specilic gravity and irregular form, 
porouH and •oinewhat elastic in texture. They consist of a felted 
inaiui of iudigefltiblo husks and other vegetable refuse, intermingled 
with indurated faeces and earthy or chalky matters. They vary 
in size from tliat of a chestnut to that of an orange. 

(.'{) Htfjuei due to the long-continued use of certain mineral 
(InigM, tiiich iM chalk, magnesia, and oxide of bismuth. 

In ailditioii to these, which are formed in the intestine itself we 
find giiU-itonei which have escaped from the bile-duct (Art 508). 

8ui:Ii eiiiMTfdiuns, and forei^ bodies reaching the intestine from 
the cxti.irior, may give rise to partial or complete obstruction of 
the bowel. BodioH lodging in the pouches of the rectum fre- 
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quently do so. The result is of course stoppage of the faeces ; ami 
with this sometimes inflammation, ulceration, and perforation of 
the intestina! wall 

NoTHNAOEi. {Zeittchr. f. Hin. Med. Ill) found that faecea frequently coutsin 
a. jjeculiar kind of mon-id. When dead the organisms appear as round sharp- 
contoured spherules, with httle refracting power. When alive they are pear- 
shaped, with on autively-moving flagellum at the pointed end. Tnej ctumge 
their form somewhat rapidly. In oil probability they are quite harmless. 

On enteroUths and intestinal concretions of all lands see LBicHTEHarERN 
{ZiemueiCi Ci/ctojxtedia vii). In horses and homed cattle these are met with 
far more frecjueutly than iu hmnau beiuEs- The intestine of these animala 
always contains fragments of vegetable remse and haire which have been licked 
off and swallowed, and such matters form a nucleus for concretionH to grow 
about. The true calculi, met with chiefly in horses, are hard stony balla 
consisting for the most part of magnesium phosphate. The spongy or false 
stones consist of felted hairs and tibres which are merely crusted over. Balls 
are sometimes found composed entirely or almost entirely of hairs ; these go 
under the name of hair-balls or bezo&TB or aegagropih (fi-om otf ayptot a 
wild goat, n-iXoE felt). In ruminants they usually lie iu the caecum or colon, 
in swine they are more frequently found in the small intestine. 

Friedlandeb (Berl. med. OwHtcJiaft IS82, Lond. med. Record 1881} 
rt>ceutly reported the case of a joiner who was accustomed to suck shellac- 
varnish, and whose intestine contained a concretiou consisting almost wholly 
of shellac. Alexander {Ltnerpool med.-rMr. Joum. 1882) removed from the 
intestine of a fowl-dealer a bezoar containing a felted mass of downy hairs 
which the man hod ticked from his fingers while engaged in plucking poultry. 

The origin and composition of intestinal calculi and concretions have been 
recently studied by Schdjjero (IVrtA. Arch. vol. 90), He asserts that the 
intestinal concretions of the herbivura consist chiefly of carbonates, while 
those of the carnivora are phosphntic. In man the composition of theae 
atones varies with the food habituallv used. 

For cHsea see Leichtenstern (loc dt.) ; Brookhocse, Lancet 2, 1882 ; 
Feltz, Bu/letia Soc din. de Para 1881-82 ; Keh, Rrit. mod. Journ. 2, 1881. 

According to Bibnstock (_FortscAriUe d. Medicin 1»83) the faeces in heaJtli 
contain various forms of bacilli, of which three appear to have no effect on the 
contents of the intestine; wliile another induces the putrid decomposition of 
albiimiuoids studied by Nencfu, Brieuer, Salkowski, and Berumann (Art 
191), and another effects the decom[>oBition of carbohydrates. Of the last two 
the former is absent in the faeces of stickling infants. Micrococci are absent 
or scanty in healthy faeces. 
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CHAPTER LV. 



PIGMENTARY INFILTRATION OF THE LIVER. 



480, The Ifrer is the largest gland in the body, and the due 

?erforraance of its fuuctious is of essential importance tx) health, 
ts large size brings it into anatomical relation with many and 
various organs, and as it is only in part shielded by the wall 
of the thorax it ia exposed to direct injuriea from without which 
modify its form and position, and it may be its structure and 
function also. Its peculiar relations to the vascular system expose 
it to injury from the side of the circuIatioD, and that in a twofold 
manner. Noxious matters, in the first place, may be brought to it, 
as to other organs, by the blood of the general or systemic circu- 
lation; and, in the second, by the venous blood collected by the 
portal vessels from the alimentary canal and spleen. 

The capillary syBtera of the liver is remarkably elaborate and 
capacious. Moreover, the portal blood circulates under very low 
pressure. The circulation within the liver is therefore very slow. 
One consequence is — that foreign substances suspended in the 
blood are very apt to be deposited in the liver (Art. 266 — 268), 
and this is true of the arterial blood (brought by the hepatic 
artery) as well as of the portal blood. Pigmentation or pigmen- 
tary Infiltration of the liver-substance is the not uncommon 
result. 

When the blood contains any considerable quantity of dis- 
integrated red corpuscles, or of the coloured iron -compounds re- 
ferred to in Art. 266, and these are in part deposited in the 
liver, they at first lodge in the capillaries of the interlobular con- 
nective tissue (Fig, 180 d) or in the peripheral or portal zone of 
the lobules (e). Presently they escape from the vessels and appear 
in the interlobular connective tissue, and to some extent in the 
interior of the liver-cells (Art, 481), When the quantity of pig- 
ment in circulation is great the pigmentation may be so dense 
that the stnicture of the tissue is completely masted by it (d) ; 
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The pigment derived from disintegrated blood-corpuscles is 
yellow, brown, or black, and the tint eommunicated to the in- 
filtrated tissue varies accordingly. As the deposit occnra chiefly 
if not exclusively about the portal or interlobular vessels the 
pigmented patches follow their distribution (Fig, 180), and stand 
out in marked contrast to the pale or unpigmented central parts 
of the lobules. 

If the blood contains, as in leukaemia, an excess of colourlees 
corpuscles, these are in like manner deposited in large numbers 
in the liver and give rise to what is called leukaemic inflltratioii. 
The deposits are diatributJEtl in the way just described, and are 
sometimes eiionnous in amount. The liver as a whole becomes 
swollen, and on section the lohulea appear separated from each 
other by a broad zone of greyish-white. Sometimes nodular aggre- 
gations of the same kind accompany the general diffuse infiltration ; 
and the connective tissue being thereby distended and loosened 
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into a sort of mesh-work, the nodules have exactly the look of 
lymph adenoid tissue. 

Noxio\i3 as well as innocuous matters may in like manner be 
deposited in the liver from the blood. Of these microparasites are 
the most important, inasmuch as their aettlement in the capillaries 
may give rise to inflammation and necrosis of the liver-substance 
(Arts 403, 494). 



Btructure. The clue to this lies in the distribution of the blood-veasela within 
the organ. The hepatic vein forma a kind of tree riaiug fkim the vena cava 
as a baae ; the terminal branches are all of nearly the same aize and each m 
at nearly the same diatance from its neighbours. To each terminal branch 
(Fig. 180 f) belongs a syatam of capillanea, which converge from all sidea 
towards the branch. The Bystem of capillaries belonging to each branch is of 
nearly the same extent, and is grouped about the branch like a globular fruit 
round the central stem. The group of oapiHaries corresponds to the struc- 
tural unit of the liver, the lobule or aciaua (Fig. 180 a) ; the terminal branch 



ir stem is the intralobular or central 



'ij}-. 
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The meshes of the group of lobular ca|idlariea are occupied by liver-colls, 
in such a way that each cell ia in relation to several capillaries, and each 
capillaiT is surrounded completely with liver-cells. When Been in seotion the 
liver-cells seem grouped in columns or series, alternating with the capillaries : 
these ootumns are soDietimes spoken of as hepatic trabectdae. Where two or 
more liver-cells are in contact the minute radicles of the bile-ducts take their 
rise. A fine groove runs along the surfnce of coutact of each cell, and the 
grooves being ajiposed an intercellular canal ia thus formed. The several 
canals intercommunicate and so give rise to a network of bile-capiUnriee. 
The number of lobules is very great. Ia the human liver they are in cloHe 
contact with each other, and the lobular capillary-system of one in general 
communicates freely with that of it» neighbour. This ia however not alwaya 
the case, for in many parts the lobules are separated by a space filled up with 
connective tissue. This interlobular connective tissue is called the ' capsule 
of Qlisson', and serves first of all as a connecting framework for the several 
lobules, and secondly as a supporting sheath for the vessels which bring blood 
(arterial and portal) to the lobules and carr^ bile away from them. The 
latter vesaeb or bile-ducts are tubes lined witb cylindrical epithelium, and 
are connected with the intralobular bile-capillaries or intercellular bile-caiials 
sJready described. 

The blood-aupply of the liver is twofold ; there ia an arterial system and a 
portal system of vessels. The porta! vesaeb nm between the lobules (and 
ience are called interlobular veins), and deliver their blood directly into the 
lobular capillariea. The arterial blood passes iu the first instance intu the 
capillaries which permeate the connective tissue of the capsule of Olisson 
(vaginal and interlobular capillaries), and thence jiasses with the [wrtal blood 
into the lobular capillaries. 

Very little connective tissue accompanies the capilUries as they pass into 
the lobules, and it can be made out at all only by s])ecial methods of 
examinatiou. The lai^r lymphatics lie in the interlobular connective tissue 
and in the sheaths of the larger blood-vessels. 

481, The liver is a secreting gland, in which chemical changes 
of a remarkable kind are carriea out. The chief products of these 
are — the bile-acids (elycocholic and taurocholic), to some ex- 
tent derivatives of albuminoid or proteid bodies — bile-pigmenta, 
8. P, A. 20 
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whose source is the colouriiic;-matter of the blcKxi — and glycogeiii 
elaborated from the carbohydrates which are brought to the liver. 
A series of interchaDges are thua coiitiniially going od between the 
glandular substance of the liver and the blood which circulates 
through it. Matters of various kluds are taken up and traosformed 
in manifold way's within tho liver-cells ; while some substances such 
as fat are simply deposited or stored in the cells, and may remain 
unchanged for a considerable time. Aa certain of the normal con- 
stituents of the blood are transformed and secreted by the liver, so 
^so abnormal substances circulating in the blood may be taken up 
from it and excreted by the same channel. In this way arsenic, 
antimony, lead, copper, mercury, and sodium indigosulphate, are 
separated from the blood and cost out of the body. 

In consequence of the work thus thrown upon the liver, it not 
infrequently shows signs of degenerative change. This is most 
apparent when from any cause toe physiological demands upon It 
become excessive. When for instance in pernicious anaemia (Art. 
261) the disintegration of red blood-corpusclea is greatlj' increased, 
we have not only the accumulation of pigmentary detritus around 
and within the lobules (Art. 4S0), but also an actual infiltTation of 
the liver-cells themselves (Fig. 181). Cases occur in which almost 
every cell contains yellow, brown, or orange granules of pigment 
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containing iron, especially along the central parts of the trabeculae 
where the intercellular bilo-canals nm. Quincke has shown that 
the liver-cells also enclose colourless granules containing iron, as 
may be seen by the greenish-black tint they assume when treated 
with ammonium sulphide. The presence of the pigment-granules 
in generally made apparent to the naked eye by the pale brownish- 
red tint they impart to the livur-aubatauce. 
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The presence of these iron-compounds in the liver can be ex- 
plained oidy by supposing that the excretion of the products of 
blood-disintegration through the liver cannot keep pace with the 
supply. The accumulation is favoured by the fact that the actiou 
of the liver itself is impaired in consetjueace of the general anaemia. 
In extreme cases the liver-ceHs become fatty as well as pigmented, 
and esliibit multitudes of very minute oil-globules interspersed 
through their substance (Fig, 181 b). 

The liver- cells may be aSected injuriously by alterations in the 
composition of the blood, other than those due to ita pollution with 
the products of its own disintegi'ation ; and the connective tissue 
which sheathes and supports the vessels may likewise suffer from 
the same cause. Simple disturbances of the hepatic circulation, 
also, may of course lead to disorders of the nutrition of the liver. 

Lastly, morbid changes of some danger may arise from disorders 
primarily affecting the biliary channels and ducts. The mere 
stoppt^ of the outflow from the common bile-duct may affect 
the liver seriously, and inflammation of the bile-ducts them- 
selves are obviously still more dangerous (Art. 512). 



CHAPTER LVT. 



MALFORMATlUNS AND MALPOSITIONS OF THE UVER. 



482. Ualformatloiu of the liver are not commou. and have 
little clinical importance. Aljsence of the organ is very rare, at 
least in foetuses not otherwise gravely malformed Abnormalities 
in the number of the lobes, either by excess or defect, are 
commoner. In a few cases accessory livers have been noted, in 
the form of small nodules seated in the suspensoiy ligament. 
Absence of the gall-bladder has been several times observed, as 
also cases of abnormal narrowness or width of the bile-ducts, ajid 
abnormalities in the opening of the common duct into the in- 
testine. 

Of congenital malpositloni the most notable are the mis- 
placement of the liver on the left side instead of the right in Situs 
tratiBveraus visceruvi (Art. 11), and protrusion of the organ int« 
the thorax when the diaphragm is defective, or to the exterior 
when the abdominal wall is cloft. 

Acquired deformities are very frequently the result of textural 
changes in the parenchyma of the organ (see under hepatitis 
Art 497, syphilis Art. 499, cancer Art. 503), or of changes in the 
surrounding parts. Thus tight-lacing, by which the lower part 
of the thorax is violently compressed, gives rise to a charactenstic 
deformity of the liver. The surface in contact with the lower ribs 
is indented and its fibrous capsule is white and thickened, while 
the liver-tissue beneath is atrophied or gone altogether (Art. 485). 
When the indentation is deep the right lobe is completely divided 
into a larger upper lobe ana a smaller lower one ; and in extreme 
cases the lower lobe becomes freely moveable on the upper, and 
sometimes turns upwards as on a hinge. 

The outer surface of the right lobe is frequently marked with 
shallow grooves corresponding to the ribs. The upper surface also 
often shows an terio- posterior grooves or furrows. According to 
LlEBERHEiSTBH these are due to wrinkles or folds into which the I 
liver is thrown when expiration is somehow obstructed and the , 
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lower riba dragged inwards by the abdominal mitsclea, Zahn 
{Rev. rn^d. de la Suisse romande 1881) refers them to the pressure 
exerted by the hypertrophied muscular bundles of the diaphragm 
in cases of obstructed inspiration, and speaks of them therefore as 
diaphragmatic grooves. Orth {Pathol. Diagnostik i) has seen 
them well marked in a seven months' foetus, and thinks they are 
at least in some cases congenital. 

Exemption from pressure over a circumscribed area may also 
tend to deform the liver. This occurs for example when the 
diaphragm is ruptured. If the patient survives and the opening 
remains patent, a conical plug of liver-substance gradually pro- 
trudes into the thorax. 

DlaplacementB of the liver are very common. It turns 
readily on its transverse axis, so that the level of the anterior 
edge varies greatly with the fulness of the abdominal cavity. 
Actual dislocations are much rarer than such rotations; but 
sometimes the liver sinks abnormally owing among other things to 
the elongation of the suspensory ligament. This condition {hepar 
mobile or floating liver) is most marked in cases of extreme 
dilatation of the stomach, where the abdominal wall is at the same 
time much relaxed. The liver is of course forced down if the 
diaphragm is depressed, as in pleural effiision or pneumothorax, 

Wounds and ruptures of the liver from mechanical injury are 
highly dangerous, and often lead to fatal haemorrh^e. Small 
wounds may heal in the same manner as woimda of other tissues, 
by the formation of granulations and a cicatrix. 



CHAPTER LVII. 



DISORDERS OF THE HEPATIC OIROULATION. 



483. Anaemia of the liver is either secondary to geneial 
anaemia, or the result of local causes. Thus pressure on the liver 
from without, or swelling of the liver-cells, may diruinish the 
amount of blood present in the capillaries. The anaemic tissue is 
pale, and yellow or brown according to the amount of bile-pigmeat 
and of fat present in the cells. It must not bo forgotten however 
that the distribution of the blood in the liver may be notably 
altered after death by the coagulation of the liver-cells and the 
pressure exerted on the organ by the neighbouring parts ; and 
the tint may thereby be affected in a marked degree. 

ConB^estiTe hyperaemla is a very common condition of the 
liver, and may be either physiological (as after a meal) or patho- 
logical, as in the early stages of inflammation or in affections which 
determine an increased afflux of blood to the intestine, If the 
congestion is great the volume of the liver may be much in- 
creased, and its tissue assumes a livid or brownish-red hue. 

Passive hyperaemia or venous engorgement of the liver ^ves 
rise to very characteristic changes, especially when it has l^ted 
for some time. 

As the liver lies very near to the right heart, every obstruction 
to the circulation (whether due to changes in the cardiac valves or 
in the lungs) which produces ' back-pressure ' in the right auricle 
and descending vena cava, makes itself felt in the hepatic veins. 
■ The most usual causes of such obstruction are tricuspid disease, 
emphysema or cirrhosis of the lungs, and mitral disease. 

When the engorgement is of recent standing the liver appears 
Bularged and full of blood, while the central parts of the lobulea 
are onrk or livid. When it is more advanced the liver usually 
diminishes in size, and its surface is often imeven, granular, or 
somewhat irregularly knobbed. On section it has a characteristic 
nutmeg-appearance (hence it is called 'nutmeg-liver'), the dark 
centre of each lobule cnntrastiug strongly with the pale periphery. 
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The centre of the lobule is dark-brown and usually sinks a little 
below the general surface of the section, while the periphery 
(according to the amount of fat present) is pale-brown or yellow or 
even yellowish -white and projects slightly above the surface. 
When the change has gone still further the darker portions 
gradually overcome the paler, and here and there coalesce into 
continuous patches of brown, while the lobules generally are 
notably dinainished in size. 

On microscopic examination the intralobular veins and the 
neighbouring capillaries are seen to be dilated or varicose ; in 
extreme cases the dilatation affects all the capillaries of the lobule. 
The liver-cells which lie between the dilated capillaries are always 
more or less atrophied, and generally beset with yellow or brown 
pigment-granules. Similar granules lie around in the walls of the 
intralobular veins. The degeneration of the liver-cells is most 
marked in the central parts of the lobules, and in extreme cases 
some of the cells may perish outright, leaving nothing but a few 
granules and flakes of pigmentary detritus between the dilated 
capillaries. The interlobular connective tisi?ue is usually unaltered, 
but now and then it appears to be hyperplastic and infiltrated with 
small cells. 

From its chief seat and its mode of origin this affection has 
been described as central red atrophy (ViRCHOW), and al.'so as 
cyanotic or varicose atrophy or atrophy fl-om engorgement. 
The liver itself is described in the post-mortem mom as ntrophic 
nut meg- liver. 

iHi. Occlusion of the blood-veueli of the liver, by throm- 
bosis, embolism, portal eudophlebitis (sometimes called pylephleb- 
itis), or endarteritis, induces certain morbid changes that are 
worthy of mention. 

Sudden closure of the portal vein ca\ises the secretion of bile 
to cease ; but if the vessel is gradually obstructed and at length 
occluded, the secretion goes on. The nutrition of the liver itself 
is not endangered by the closure of the portal vein or of some of 
its chief branches, for the blood-siipply brought by the hepatic 
arteiT 8ufl5ces to maintain it in good condition. 

Wlien the portal vein or its chief branches are gradually 
occluded, the arterial channels gradually widen and supply the 
liver uith blood sufficient not merely for its own nutrition but 
also for its fiinctional needs. Only the obstruction of the smallest 
of the interlobular (portal) venides, into some of which the arterioles 
pour their contents before these reach the lobular capillaries, need 
affect seriously the corresponding lobules ; and that only because 
the arterial circulation of the lobules is thereby at some points 
intemipted or diminished as welt as the portal circulation, and the 
liver-cells being completely starved of blood perish. 

The closure even of some of the branches of the hepatic artery 
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has seldom anj grsTe consequences^ inasmuch as the branches 
anastomose freelr and collateral cizcolation is readily set up. 
OnlT in somewhat rare instences. where the blood-pressure within 
the Iwer or s2:eneraIlT through the bod^ is low, are the propelling 
forces behin<l the point of obstruction msuffident to mamtain the 
flow. In such a case the a£l&cted region may become engorged by 
reflux from the veins, and the blood escaping from the ill-nourished 
capillaries mav nve rise to l u ig mo rr h aglc inflltratioii. Such 
an intiltration Is however seldom so intense as to obscure altogether 
the outlines of the lobules. When the supply of arterial blood is 
entirely out off, the liver-cells perish by necrosis (CoHNHEiic and 
LnTEN. Fin*A. Atxh. vol. 77V Haemorrhage may likewise take 
place in cousei|uonce of changes in the vessel-walls (as in haemor- 
rhagic purpura, and in phosphorus-poisoning), or of obstruction 
{e.p. by thrombosis^ of the hepatic veins. 



CHAPTER LVIII. 



ATROPHY AND DEGENERATION OF THE LIVER. 



485. Simple atrophy. Starvation which has been rapidly 
fatal, and grave chronic disorders of nutrition of long Btanding, 
may equally induce extreme atrophy of the liver. The experiments 
of Bidder, Schmidt, and Voit have shown that in doga and cata 
starvation may reduce the volume of the liver by two-tnirda. The 
diminution is chiefly due to the dwindling of the liver-cells. In 
emaciated or maraamic patients, whether the wasting is due to 
senile decay or to organic disease, the liver is usually greatly 
diminished m size, and in some cases occupies only one-third of ite 
original volume, 

The atrophy is seldom uniform, the margins of the organ being 
usually the most wasted. The anterior mai^in of the right lobe 
and the whole margin of the left are often very markedly shrunken. 
In extreme cases the parts just mentioned, as well as other re^ons 
(notably along the line of the suspensory ligament), may be 
altogether devoid of liver-cells. 

The atrophy in these cases is primarily due to loss of the liver- 
cells, which become steadily smidler (Fig. 183 A) and at length 
vanish outright. The trabeculae and lobules dwindle, and the 
interlobular or portal sheaths of connective tissue (Fig. 182 d) ap- 
proach each other. When the lobules have entirely disappeared. 
the meshes enclosed by the portal sheaths enclose mere shreds of 
loose fibrous tissue (e) composed of little else than collapsed 
capillaries. The bile-iducts within the portal sheaths (/) persist 
however, and in some parts seem even increased in number; at 
any rate a section through the interlobular structures often shows 
that at certain points whole clusters and groups of bile-ducta 
have been cut across (/). 

The atrophic tissue is usually poor in cells ; but if any obstruc- 
tion to the outHow of bile has taken place, signs of inflammation 
and cellular infiltration may be seen (Art. 496). 

The wasted borders of the lobes may be reduced to mere 
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Whore the livor-BiiliBtttnce still persista the remaiiiiug lobules 
are uaually smiill and iiftcii abnurmally brown in colour. This is 
due to till- ftu-l thfit Mr.mo of the liver-cells are beset with pigmeot- 
graiiiileH (Kig. IMK A). 

486. Pigmentary atrophy. The atrophy just considered 
(Art. 48fi) is gentiml affection extending over the whole of the 
liver, and depending uu inipainnent of its nutrition. Localised 
atrophy alfecting a few cells ur lobules is a very common condition, 
and may be induced by a great variety of causes. Thus we h»va 
seen that long-standing venous engorgement of the liver conrfait- , 
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ly leads to atrophy of the central parts of the lobules (Art. 483). 
So also where the fibrous framework of the ot^n becomes hyper- 
trophied, as in indurative hepati- 
tis (Art. 497), the liver-celts are 
usually compressed and atrophied. 
Mechanical pressure from without 
or within may have the like effect. 
The latter is observed in the neigh- 
bourhood of tumours and other 
new-formatioos growing in the 
liver: amyloid disease (Art. 491) 
affords a good example. The liver- 
cells are usually deformed and flat- 
tened (Fig. 183 B\ or drawn out 
into long spindles. 

The atrophied cells are usually beset with brown and yellow 
pigment-granules. These are probably due not so much to re- 
absorption of bile already elaborated and excret«d aa to some dis- 
turbance of the process of secretion itself. The ill-nourished cells 
are unable to perform their normal bile-producing function, and a.i 
the coloured iron-compounda are no longer adequately separated 
and excreted, they perforce remain in the cells. In certain cases 
however the cause of the pigmentation may lie in some increase in 
the normal disintegration of the red corpuscles (Art. 481). 

487. Fatty inflltration. The liver in health always contains 
a certain amoimt of fat, which lies in the liver-cella in the form of 
large and small globules (Fig. 184 a h c). This fat is partly 
brought to the liver ready-formed and there deposited, and partly 
elaborated from albuminoid substances in situ. The former fat is 
either derived directly from the food, or has been elaborated from 
albuminoids in some other part of the body. 

In morbid conditions the fat contained in the liver may be 
enormously increased ; the increase depending either on increaaed 
production or supply, or on diminished consumption, or on 
both. 

When fat accumulates as a deposit in the liver, from increased 
supply or decreased consumption, we have what is called simply 
n.ttjr liver, or fatty infiltration. When the accumulation is great 
the liver is enlarged, and post mortem feels firm to the touch, holds 
little blood, and has a uniform opaque pale-yellow tint. The in- 
dividual lobules are somewhat enlarged. 

When the quantity of fat present is not so great, it lodges 
chiefly in the peripheral parts of the lobules. These parts con- 
seqiiently look pale, while the central parts are brown or reddish ; 
and the mottled appearance thus produced haa led some to describe 
this variety as fatty nutmeg-hver. If the fat be still less abundant 
the general browmsh colour of the lobule prevails. 
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Fatty livers are met with moat 
commonly iu corpulent patients ; 
but they are not rare in cases of 
lung-disease associated with much 
emaciation. In the latter we must 
suppose that the accumulation is 
due to defective consumption of the 
fat. 

The fat usually takes the form of 
large drops which distend the cells 
(Fi^. 184 b) ; though at first it is de- 
posited in smaller globules {a c). Aa 
the fat is re-absorbed the large drops 
break up again into smaller ones. 
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488, When the disintegration of albumen within the liver be- 
comes excessive, while the supply of albumen is not sufficiently 
maintained, the process assumes a degenerative character and la 
described as UMy degeneration. In slight cases the liver-cells 
are more or less thickly beset with oil-globulus (Fig. 1816), but are 
otherwise little changed ; where the degeneration is advanced the 
cells break down altogether (Fig. ISi-f). 

Simple uncomplicated fatty degeneration is well observed in 
extreme anaemic conditions, such as that known as pernicious 
anaemia. Here the process is characterised throughout by the 
formation of very minute oil-globules, and is often accompanied by 
pigmentary infiltration. 

Fatty degeneration frequently sets in with cloud? awelliny 
(Art. 48) of the cells, which enlarge and become turbid and granular. 
The liver as a whole thereupon assumes a muddy mevish or greyish- 
yellow tint, and sometimes looks as if boiled. This stage of the 
degeneration is met with in many fonna of infective disease, such 
aa typhoid, relapsing fever, small -pos, scarlatina, septicaemia, 
erysipelas, yellow fever, etc., and in poisoning by antimony, arsenic, 
sulphuric ether, and phosphorus. 

In most cases the turbidity and swelling disappear and the cells 
recover their normal aspect. In other cases the process passes into 
fatty degeneration and disintegration of the affected cells. These 
changes are most marked in phosphorus-poisoning and in acute 
yellow atrojihy. 

480. Acute yellow atrophy. The affection bo named is 
characterised by a great and sudden diminution of the size of the 
liver. Within a few weeks or it may be days the liver loses att 
much as half its bulk. The abninken organ is remarkably flaccid 
and soft, and here and there may even give the feeling of fluctua- 
tion. Sometimes however it is firmer, the surface being smooth or 
wrinkled in difierent case*. 
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The section is usually of an ochreoua yellow, and the contours 

of the lobules are obscured. Or the yellow tint may appear only 
in some spots, while others are pale or dark red (so-called ' red 
atrophy '). The single lobules are uniform in colour, or now and 
then show variously tinted zones. In the latter case the periphery 
is greyish and semi-translucent, while the central parts are of 
vanous shades of yellow, and now and then the very centre is red. 
The differences in size, consistence, and colour are due partly to 
differences in the condition of the liver-cetls, partly to the amount 
of blood present in the vessels. 

Aa regards the liver-cells, they are found in the most diverse 
stages of degeneration, from mere dropsical and cloudy swelling to 
complete disintegration into masses of fatty and albuminous 
detritus. At the same time the cohesion of the several cells is 
loosened. In the ochreous parts few if any cells remain imaltered. 
Those that are least altered are turbid and beset with granules 
and oil-globules ; the most altered consist of little else than drops 
of oil of various sizes, while many are completely broken up or m 
process of solution (Fig. 184 ef). In the greyish semi-translucent 
parts a few normal cells remain, but the greater number are 
disintegrated and replaced by irregular clumps of colourless 
albuminous granules, grains of yellow pigment, and small and 
large drops of oil. At many points even these remains of cells 
have disappeared and the intercapillary spaces contain nothing but 
liquid. The detritus has been partly dissolved and partly removed 
by the lymphatics. 

The amount of blood present in the vessels varies much : when 
present it gives to some parts the red tint to which we have 
alluded. What is called 'acute red atrophy' is in fact "yellow 
atrophy' associated with a more than usually abundant supply of 
blood to the parts. Naturally the red appearance becomes more 
appreciable as the fatty detritus of the disintegrated tissue is 
di^lved away or otherwise removed. The brown or darker yellow 
tints are due to pigment-granules which lie in the tissues that 
remain. 

In the later stages of the atiectioii the periportal connective 
tissue is sHghtly infiltrated with lymphoid cells or leucocytes; in 
the earlier stages these are absent When the process is still more 
advanced leucin and tyrosin accompany the oily deposits, or at 
least become apparent some hours after death. 

490. Acute yellow atrophy is thus characterised texturally by 
a fatty degeneration of the liver depending on a rapid disintegra- 
tion of the albuminoid constituents of the liver-cells. The aeti- 
ology of the process is not always the same. In a few cases it is 
an accompamment of recognised infective disorders, especially of 
traumatic septicaemia. In other cases its causes are unknown, 
and then it would seem to be an idiopathic or at least a primary 
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affection. Probably in these cases also it is due to some kind of 
raicroparaaitic infection. In support of this view it is to be noted 
that Klebs has on several occasions diacovered micrococci crowding 
the hepatic vessels in cases of acute ytillow atrophy unaccounted 
for by the presence of any other source of infection. 

But apart from causes of the naturtt of infection, it is known 
that certain poisons, notably phosphorus, may give rise to degene- 
rative changes closely resembling those we have just described. In 
phoiphonu-polaonlng we may have various degrees of change, 
from mere turbidity of some of the liver-cells and the formation of 
a few oil-globules to extreme and extensive fatty disintegration of 
the liver-substance generally. In a few days after a poisonous 
dose of phosphorus has been taken the greater part of the liver 
may be broken down into fatty detritus. The changes begin in 
from six to twenty-four hours, and first appear round the penphery 
of the lobules. The cells become turbid and swollen, then oil- 
globules appear which as a rule soon run together into laiger drops 
as the cell disintegrates. 

The colour of the liver in phosphonia-poisoning is greyish- 
yellow or yellow, and the organ feels greasy and doughy. In the 
early stages, that is before the liver-cells are entirely disintegrated 
and before their remains are absorbed, the liver is enlargud. 
Sometimes small haemorrh^es take place into the tissue, Wnen 
these are confined to the portal areas peculiar rosette-like figures 
are produced by the extravasated blood. Now and then the liver 
looks as if bile-stained. As the degeneration advances the secre- 
tion of bile is more or less interfered with. In the later stages 
leucin and tyrosin are deposited, as in acute yellow atrophy. 

After a time the tissue of the atrophied liver b seen to conttun 
clusters and more or less cylindrical groups of large epithelial cells. 
These are considered to be gland-cells, and to indicate theheginninK 
of a process of regeneration and repafr. Some observers regard 
them as derived from the epithelium of the bile-ducts, others from 
the siu-viving liver-cells. The author's observations incline him to 
support the latter view ; he believes that the surviving livet-cells 
may have the power to multiply and build up new liver-tissue. 
The lougitudiDal groups or cylinders sometimes include large cells 
with abundant protoplasm and very large nuclei (occasionally of 
double the normal size), and these at least would appear to be 
proliferous cells. 

CoHNHEiM (d%. pack II Berlin 1HS3) iiml others distiiigiiiBh the aflectiott 
known aa iderut gravii or malignant jaundice from ociit* yellow atro^y 
of the liver. The former is marked by complete aujipresaion of the bilutiy 
secretion and bj iateoHe jaundice ; both of these aymptouiB miiy be abaent in 
typical cases of the latter. 

References on acuta yellow atrophy ;— Frbbicbs, Diietuei of the liver n 
(trans, by UnRCHisoN, New Syd. Soc.) London 18<>!; Klebs, ffandb. d. 
path. Anat. I Berlin 1869 ; Zenkbr, DeaUcA. Arch. f. ilin. Mad. x (1872) ; 
von WixiWABTBR, Wiener med. JaArb. 15T2 ; Lewiteki and Brodowskt, 
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Virck. Ai\A. voL 70; Aj^fauahiew, PfiUmi'* AnJnn xxx ; Moxon, Tn.tm. 
Path. Sof\ xsm (1872) ; Tbieepeliier, Adas d. path. Hat. part 3, 1874, 
ZiemMevit Cydop. ix, with full referencaa ; Mcbchisok, Dueatas of the liver 
LondoulSTT; BiBOH-HrRSCHTBLD, Oa-kardCgHaivBi.d. Kinderh: i¥ Tubingen 
1880; ZuXDEE, VinA. Arch. vol. 59; Leou, Biliout dueatei London 1880, 
with a very complete Hummary of the literature ; Hlava, Pragtr med. Wodi. 
1882 ; Salkowski, Virdi. Ar'di. vol, 88 : Nouan, ibid, vol 91 ; Ooodhabt, 
Atla» ofPiOit. (New 8yd. Soc,) London 1883. 

On the micro-orgauisnu assouinted with the affection iiee Waldeyck 
(TircA. Arch. vol. 43), Klebs and EpPiNOEB {Proffer Vierteljahruohrifi 125, 
187.t), Drebchteld {Brit. nud. Joam. 2, 1883). 

On the liver in phoaphoniB-poiBOtmig eee Lbtden and Monk (Z>is aculu 
Pliotphorvergihung Berlin 1865), Klebs {loc. cit.), Wkyl {Arch. d. HeUi: xix), 
Lebebt unrt Wyhm {Arck gin., de mdd. 1868), Sohcltzen and REiaa {ChariU- 
Annaleii 1869), Fhaenkbl {Berl. tlin. Woeh. 19, 1878), Ebman {Vtertelj. 
/. gerida. Jl&i. xisiii), BiNZ and Schclz {Cent. f. d. nud. Witt. 1879), 
CoRSiL and Bbaitlt {J<ium. d« ToiuK. et de lu p^tiol. 188S), Weomes 
( Virch. Arch. voL 59), VoiT and Bauer (Jonrt. Ckemieal Soc. zxiv), Lkgg 
(Biliaiu di*ea»e» London 1880), OasiKOVHZKT ( Wiea. laed. Wocheruchrift 
31, 1881), THrERFEi.DBB and NArKTS (Ziemtsen't Ci/dop. IX, xvn, with 
references), Tati.or {Medical Juri*priidencc I London 1883). 

491 . Amyloid degeneration. Amyloid change affects chie% 

the lobular systems of b I oixl -vessels. At first the capillaries of 
the lobules exhibit at various spots a kind of hyaline? thickening 
or deposit in the eudothclium ; but as the change progresses they 
become completely enveloped by continuous hyaline masses 
(Fig.185). 

The liver-cells are usually passive throughout the process, or at 
least they rarely become amyloid themselves. In the early stages 
they are quite unaltered, but as the amyloid deposits around them 
increase in bulk they become compressed 
and generally atrophied. In advanced 
stf^es they here and there perish out- 
right, or it may be that to some extent 
amyloid deposits take place in them. 
Where they persist they nearly always 
contain large or small globules of fat. 

Amyloid change also, though to a 
less degree, affects the interlobular 
blood-vessels. In the case of the arte- 
ries the middle coat is the most affected. 

The change usually extends over 
the whole of the liver, and when it i 
well-marked the section becomes pale 
greyish-brown or greyish-yellow in colour, and it has a semi- 
translucent appearance like the fat of boiled bacon. The semi- 
translucent patches are chiefly found in the intermediate zone of 
the lobule, the neighbourhood of the central or intralobular vein 
on the one hand and of the portal vein ou the other being com- 
paratively free from deposit. In other instances however there 
seems to be no special arrangement of the amyloid patches. 
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Iodine gives the characteristic brown colour, and methyl-aniline 
a pale ruby tint (Art. 58), 

The unaltered tissue varies in appearance in different cases. 
When the Uver-cells contain no fat, they are usually of a brown or 
reddish-brown colour. The presence of fat makes them look 
yellowish- white . 

Well-marked amyloid change is always associated with enlarge- 
ment of the liver, The edges are thickened and rounded and the 
surface is smooth, but the serous covering is free from thickening. 
The tissue becomes firmer and much more elastic The amount 
of blood contained in it varies but ia generally small, at least in 
the more degenerate portions. 

General amyloid disease of the liver occurs chiefly in connexion 
with cachectic conditions, such as those depending on tuberculosis, 
chronic suppuration, syphilis, etc. Other organs are simultaneously 
affected in a similar manner, especially the spleen, intestine, and 
kidneys. 

The liver may at the same time be diseased in other ways ; 
thus in tuberculosis it may contain tubercles, and in syphilis it 
may exhibit the characteristic hyperplasia of the periportal con- 
nective tissue (Art. 499) or gummatous foci in various stages. 

Circumacribed amyloid change of the liver, limited to one or 
more spots, is much less common than the uniformly diffused or 
general affection ; but it is occasionally met with. Cases are 
recorded in which the amyloid substance was aggregated into 
nodes or nodules, or confined to a few isolated blood-vessels. The 
latt«r is especially the case in the vessels of cicatricial tissue 
developed in consequence of syphilitic inflammation. 

Eefereucea : — Arts. 58, 59 ; Wzlks, Guy'» Horn. Sep. 1856 ; Waonsb, 
Arch. d. Heilk. n (1861) ; Corno^ Arch, de phygwl. norm, tt palli. n (187B) ; 
Hebchl, Wiener Sitsungther. LXxiv (1876) ; ScHflpPKiT Ziniuten'i Cyetop. a j 
BoTTCHBR, Virch. Ari-h. vol. 72 ; ScHtiiTE, Die amgloide Degat. d. IjAer 
In. Diss. Bonn 1877, with good figurea- 
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492. When from any cause the glandular cells of the liver are 

destroyed, as in phosphorus-poisoning, the tissue may to a certain 
extent be repaired or renewed by regenerative multiplication of 
the remaining ctfUs. How far the process of regeneration can go 
we do not as yet fully know ; but we may well suppose that it is 
possible only when the loss of substance is small and the general 
structure of the lobule not gravely damaged. We suggested in 
Art. 490 that the process of regeneration starts from the fiver-cella 
within the injured lobiUe, and it certainly seems highly improbable 
that an entire lobiile or any part of one should be developed from 
the epithelium of the biliary ducts. 

A^ to the histology of hypertrophy of the liver-tissue there is 
but little tf) say. 

Enlargement of the liver is chieSy due to deposits of fat or 
of amyloid sultstance, to new-tbrmed fibrous tissue, or to infiltration 
with leucocytes (as in leukaemia). In a few cases the enlargement 
of the liver has been found to be congenital, the structure being 
norma!. Ricketty children not infrequently have remarkably large 
livers (Beneke). And in adults abnormal size of the liver is now 
and then discovered, without any assignable cause for the enlarge- 
ment. Inasmuch as the volume of the organ may vaty in health 
within somewhat wide limits, it is difficult to say at what point an 
enlargement is to be regarded as morbid. The statement some- 
times made — that the liver in diabetes is apt to be very much 
enlarged — cannot be corroborated by the author. 

The lobules of an abnormally large liver are not usually en- 
larged, and hence one must assume that their number is increased. 
As regards the size of the liver-cells, it is known that this varies 
under physiological conditions ; it is therefore difficult or impossible 
to detect what we may call cellular hypertrophy, if it exists. 
Sometimes when one part of the liver-substance perishes the 
remainder seems to enlarge ; but on closer examination the local 
a. p. A. 21 
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hypertrophy is seen to be more apparent than real, the appearance 
being mainly due to contraction, compression, and displacement of 
the several parts. 

Circumscribed hypertrophies or hyperplasias of the liver-tissue 
do however occur in the form of nodules or larger nodes (Fried- 
reich, VtrcL Arch. vol. 33; Hoffmann, ibid, vol 39; Ebbrth, 
ibid, vol. 43). These protuberant ovemowths consist of liver- 
tissue, the cells of which are abnormal^ large and arranged in 
somewhat irregular groups or trabeculae. 

References :— TizzoNi, Atti delta r. acad, dei Lincei 1883, Ardu Ual, de bioL 
m (1883) ; Ck)LUCCi, t6u/., Stucff ndP anat. paid, d. fegaio Bologna 1883. 
These authors assert that in the lower n-nimftf^ at least wounds of the liver 
are partly repaired by new-formations of liver-tissue, and that these new- 
formations may reach a considerable size. 
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IKFLAMMATI0N8 OF THE LtVER. 



PunUent hepatitis and Hepatic abscess. 

493. Purulent Inflammation of the liver depends ou the 
iavasion of the organ by some aoxious or irritant body derived 
either from the exterior or from some other part of the Bystem. 

The iaformation we now possess concerning the genesis of the 
suppurative process justifies us in believing that as a rule this 
irritant is a bacterium or is produced by the agency of bacteria. 
Only in very peculiar and unlikely conditions can any other agent 
(such as the Actijiomyces) give rise to suppuration within the hver, 

The avenues by which micro-organisms may enter the liver are 
numerous. They may enter directly from without in the case of a 
perforating wound of the liver through the belly-wall, and cause 
the wound to suppurate. A purulent iuflammation of any of the 
neighbouring organs or tissues may extend to the liver by con- 
tinuity, or through the channel of the lymphatics. More commonly 
however the micro-organiama reach the liver through the blood. 
The portal vein is the most frequent channel, though the hepatic 
artery may also convey infection. Rarely, and only in veiy 
exceptional circumstances, can anything of the kind pass with the 
venous blood from the vena cava into the hepatic veins. Lastly, 
in infants the patent umbilical veia may convey infection to the 
liver. 

Infection of the liver by these channels is commonly secondary ; 
that ia, it depends upon a preceding lodgement of bacteria some- 
where vrithin the territory supplied by the blood-vessels in question. 
Thus abscess of the liver is not infrequently the result of purulent 
inflammation (dysenten') of the intestine, infection being conveyed 
by the portal vein ; or it may follow upon a suppurating wound of 
the head for example, the channel of infection being the hepatic 
artery. In the latter case the virulent material must have passed 

21—2 
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through the Uing3, ninl may there also give rise to secondary 
suppuralioii. 

Primary suppuration within the liver, that is to say suppuration 
unaccounted for by the existence of some focus of infection 
elsewhere in the body, is rare in temperate climatt-a. In the 
torrid zone hepatic abscess (' tropical abiceu ') is a very common 
affection, and it is frequently impossible fo detect a source of 
infection in any other organ or part In a large number of cases 
however the hepatic abscess is preceded by dysenteric disease of 
the bowel. 

There is still another avenue by which an irritant capable of 
exciting inflammation may roach the liver, namely the common 
bile-duct. When the biliary' channels are somehow diseased so 
that bile is retained and stagnates within them, concretions may 
be formed, and these appear to favour the entrance of noxious 
matters into the liver. 

494. When a bacterium (such as the micrococcus of pyaemia. 
Art. 204) capable of giving rise to inflam- 
matory change enters the liver through 
the blood, it lodges first in the capillaries 
(Figs. 186, 187 c) and afterwards in the 
smaller venules. Then it forms colonies 
or zoogloea, which presently fill up and it 
may be diatead the vessels. After a short 
time the liver-cells become turbid and 
swollen, they lose their nuclei, and soon 
break up into fragments of various sizes 
(Fig 180). 

As the colonies multiply they spread 
more and more widely through the '-™"- 
»esad. so that soon a great number of SZTZlZ'Tm'^' 
anected lobules have theu- capiUanes 

(Fig. 187 c), and often their intralobular veins (c e), crammed with 
bacteria. The necrosis of the liver-cella (b) advances steadily with 
the advance of the invasion. 

These changes are accompanied by intense infiammation 
of the interlobular tissue (dj and the veins (e). which gives 
rise to an abundant cellular infiltration of the tissue around. This 
is the first stage in the formation of an abscess. Soon the infiltra- 
tion of cells and exuded liquid becomes more marked, and the 
necrotic cells break up aud liquefy. A collection of pus is thus 
produced, and a hepatic abacesa is formed. 

This is in brief the course of the process ; but of course it may 
be modified in numerous ways. Thus the micrococci may settle in 
the connective tissues, or a number of lobules may be simul- 
taneously affected and break down, and so on. Abscesses starting 
in wounds or in the bile-ducts (Art. 512) will naturally exhibit 
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peculiarities of their owd. In the latter case, for instance, the 
irritant matters will first afifect the walls of the ducts and their 
surroundings, and set up inflammation there. 




495. The appearance presented by a hepatic abscess varies 
with its mode uf origin and its age. 

When infection is conveyed by the blood-vessels the affected 
lobules look grey or greyish-yellow. Then the parts that are on 
the point of suppurating become yellow or yellowish-white, and 
presently the whole of the affected patch breaks down into dirty 
yellowish pus, either liquid throughout or mingled with discoloured 
shreds of necrotic tissue. The surrounding parts are discoloured, 
iufiltrated with pus, and in process of liquefaction. The absceaees 
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may be single or multiple. The remaining parts of the liver show 
a greater or less degree of turbid swelling, sometimes accompanied 
by extravasations of blood which become slaty-grey in colour when 
putrefaction sets in. 

In abscess from a suppurating wound of the liver some traces 
of the original injury are usually to be seen. In biliary abscess 
(if we may so describe it) the pus is mingled with bile or with 
biliary concretions. When the abscess lies immediately beneath 
the serous membrane the latter is more or leaa intensely inflamed. 

The size of hepatic abscesses varies ; it may extend to almost an 
entire lobe. Minute multiple abscesses sometimes coalesce into 
larger ones. 

In very many cases abscess of the liver, or the injury to which 
it is secondary, brings about the death of the patient. But when 
death does not take place, granulation-tissue is developed around 
the abscess-cavity and forms for the rest of the tissue a kind of 
protecting membrane. Small abscesses may disappear, their con- 
tents being entirely absorbed ; and a scar varying in size with the 
size of the abacesa is left. Larger abscesses may become notably 
contracted by absorption and inspissation of the pus. The inspis- 
sated pus is always enclosed by a tough and thickened fibrous wall, 
and sometimes becomes calcified. 

Abscesses frequently break into surrounding parts. This issue 
is the most favourable when adhesions have been set up between 
the liver and the wall of the abdomen or of the intestine, and the 
pus is then evacuated through the adherent ports to the outside of 
the body or into the bowel. Even rupture through the diaphragm 
into a bronchus is not entirely unfavourable ; but rupture into 
the cavity of the pleura, pericardium, or peritoneum, is highly 
dangcroua General inflammation of the corresponding serous 
membrane is the result, unless the previous adhesions between the 
liver and other viscera are such as to limit the extension of the 
inflammatory process, 

Keferences ;— Frkbichb, Klinik d. LAertrankheUen, DiteoMS of Ike liver 
II Loudon 1862 ; Virchow, Virch. Areh. voL 4 ; Tkaubk, Oetavt. Abhandl. n ; 
RODIB, Reck, tur let tuppumtiont enMa. du fvie Paris 18(K)i Baubebokb, 
Virohov/t Mandb. d. »pec. Path. 18&4; BIJcklino, 36 PiiUe r. Leberahtoen 
In. Dies. Berlin 196S; Klebs, Handb. d. path. Attat. U; AcKBHMAflH, KtreA, 
Atvh. ToL 45; Hbineuahn, ibid. vol. 58; THIKBFELnER, Atla* d. paih, HitL. 
plate XV, Zieimieti't Cgclop. ix, with full references to the older jiiipenj ; M'Cos- 
KBLL, Indian aniuUi of med. td. 1673; many papers by MORCHIBON, Bai»- 
TOWB, QOAiK, and others ia the earlier vols, of the Tram. Path. 8oe.\ 
Huammos, Ditecuet ^ the liver Loodon 1877; Lebebt, Arch./. il%]i.Jfai. til 
BiBCH-HiBSCHPBLD, Aroh. f. Heilk. xiv; Hibsch, HatuS).' d. hi»tor.-gtog. 
Path, n (trans, by Cbeigbton, New. Syd, Soo.). 

Chronic indurative hepatitis and Oirrhosia. 

496. Difftue chronlo InduratlTe hepatltli, like purulent 
hepatitis, depends on noxious influences which reach the liver by 
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Tarious channels. Of these channels the blood-veasels are the 
chief, though the bile-ducta also are very often at fault ; in other 
worda the disease is most frequently haematogenous, though 
instances of what we may call biliary hepatitis are by no meana 
uncommon. As to the exact nature of the noxious influences or 
agents we know little. It is possible that in many or in i 
irritant matters absorbed from the alimentary canal are especially 
concerned. By many authorities alcohol is considered to be one 
of the most important of the exciting factors. In other cases 
syphilis is admittedly the cause, 

Indurative inflammation of the liver is always a chronic and at 
the same time a very gradual and insidious anection. It is rare 
for an acute hepatitis to pass into a chronic one of this type. 

The first stages of the affection are marked by the i 
of a more or less obvious infiltration of the livcr-tisaue with 
leucocytes. 




Flo. ISB. BacENT 1 
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The infiltration is chiefly seen in the interlobular connective 
tissue (Fig. 188 b), and thence extends into the lobules. The 
infiltration is usually at first in the form of disconnected patches 
of various sizes. Less commonly it is uniformly diffused. 

From the extravasated cells new fibrous tissue ia gradually 
elaborated by the development of fibroblasts, that is to say of large 
cells with clear vesicular nuclei (Fig. 189 d). When the process 
extends to the lobides leucocytes accumulate within the lobular 
capillaries (Fig. 189 b and Fig. 190), and from them are developed 
fibroblaste (Fig. 190) and ultimately fibrous tissue. 
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The growth of fibrous tissue may be extravascalar as well as 
■ ' - ' I and fibroblastB appearing between and 
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among the liver-cells (Fig. 189 c) aud presently compressing or dis- J 
placing thetn. A certain number of the liver-eells consequently 
become atrophied and perish. In some cases this atrophy by com- 
pression is very considerable, in other cases the cells persist in a 
remarkable way. 

Aa a result of the destruction of liver-cells, which perish by fatty j 
degeneration aa well as by simple atrophy, deposits of yellow and j 
brown pigment appear in the affected tisane. Part of this is de- 1 
rived from the colouring-matter of the blood, in consequence of the I 
interference with the secretion of bile; part is probably derived 1 
from bile actually secreted, but retained in consequence of the j 
blocking of the bile-ehannels. The new-formed fibrous tissue is I 
frequently infiltrated with bile-pigment. | 

The bile-duets are seldom greatly obstructed, or diminished 1 
eijher in size or number. Indeed in some forms of hepatitis they ] 
appear to be multiplied. 

497. When indurative hepatitis has lasted for some weeks or ^ 
months the connective tissues of the liver always exhibit a 
less marked hyperplasia. 

This is chiefiy shown in the fibrous portal sheaths (Fig. 191 b) i 
which appear broadened and thickened. In some cases the fibroua 
overgrowth is almost entirely confined to the interlobular struc- I 
tures ; but it often extends to the lobules, creeping along the lobular | 
capillaries and intruding itself between the columns of liver-cella 
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(a). In this way many groups of livcT-cells become surrounded, 
and appear in the midst of the overgrown fibrous tissue ; they are 
thus more or less separated and cut off from their capillariea The 
result is that some of thera perish, while others which survive give 
rise to clusters and strings of cella looking very like bile-ducts; 
these have indeed been regarded by some as new-ffirmed bile-ducte. 
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This view is certainly not correct, though the strings of cells do in 
fact act as channels for the bile between the isolated remnants of 
liver-tissue and the true bile-ducts. The latter are unaffected by 
the other changes in the organ and in some cases may actually he 
increased in number. AckermASN succeeded in injecting the new- 
formed channels from the hepatic duct. It is however to be noted 
that the multiplication is often only apparent. The ducts which 
enter the lobules, and they do so to a greater dtjpth than the de- 
scriptions in the histological text-books would imply, are normally 
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concealed by the overlying Uver-eells ; and as these latter shrink or 
disappear the ducts become much more distinctly visible. 

The hyperplastic connective tissue when fully developed is 
dense and fibrous ; it usually contains but few ceUs, though in 
parts the extravasated cells still remain (Fig. 191 d and Fig. 192 c) 
as evidence of the inflamniatory infiltration. Sometimes indeed 
they are so abundant that the new fibrous tissue looks as if it were 
itself infiltrated. 

The interlobular fibrous tissue is usually highly vascular. A 
certain portion of the portal vajicular system is obstructed or 
obliterated by the inflammatory changes in the smaller vessels. 
butsome of tne interlobular veins always remain patent' (Fig. I91e). 

As the portal capillaries are obliterated the circulation in the 
portal vein becomes obstructod, This leads to portal eng:org:e- 
ment, to swelling of the spleen, to ascites, and frequently to 
haemorrhage. The lobular circulation is however not entirely 
interrupted, for the hepatic artery partly takes on the functiona of 
the porta! vein. The main branches dilate, the smaller branches 
increase in number, and furnish blood to the thickened and over- 
grown capsule of Glisson as well as to the lobules. But it must be 
kept in mind that, in the varieties of hepatitis in which the liver 
becomes contracted, this blood-aupply is manifestly insuflScient for 
the nutrition of all the liver-cells. The result la that the cells 
sometimes very rapidly undergo fatty and pigmentary degeneration 
and actual uecrosis. 

The gradual obatniction of the portal circulation within the liver lesda to 
the opening up of the VHSCul&r conneiioDs between the tributariee of the 
portal vein and thu veins of the abdomioal wall, the diaphragm, the oesopha- 
gus, and the capsule of the kidney, the lumbar veins, ana the spermatic veins. 
Now and then the suhseroUB veins of the round {unibihcal) ligament become 
dilated oud contiuitoua with the aubcutaneoUB veins around the umbilicus, 
and BO give rise to a tortuous plexus of dilated veins visible ou the aur&ce 
and known aa a capW jMdutae. 

498, The extent of the inflammatory change depends in the 
first place on the mode of diffusion of the irritant through the liver. 
Inflammation starting from the portal vessels and inflammation 
starting from the hepatic artery differ notably in this respect. The 
inflammatory change may bo limited to one or more branches of 
the respective vessels, or it may extend uniformly over the territory 
supplied by one or by the other. In the former case the affected 
parts are scattered and isolated ; in the latter the interlobular 
tissue throughout the liver is uniformly affected and altered. Ab 
the change extends from the interlobular tissue to the lobules and 
approaches the region of the intralobular veins, it of course teuds 
to become more and more uniform and diffuse. Between the ex- 
tremes of a few isolated patches and an alteration of the liver-tissue 
which is uniformly diffused there may be any number of inter- 
mediate grades. 



CHAP. LX.] HYPERTROPHIC CIRRHOSIS OF THE LIVER. 331 

The variety of inflammation which starts in the bile-ducta, or 
so-called biliary hepatitis, has certain peculiarities. It generally 
arises in connexion with retention of bile, and engorgement of the 
biliary canals (Art 512). The inflammation is at first confined to 
circumaeribed patches, usutJly round in shape and infiltrated with 
bile-pigmeut. The patches lie either in the interlobular tissue or 
within the lobules. The inflammation is sometimes of the plastic 
or formative type, and sometimes purulent 

Recent inflammation of the liver is always accompanied by 
swelling of the whole organ, which is more marked as the in- 
flanmiation is more extensive. Minute patches of inflamed tissue 
may not be recognisable by the imaided eye, but when they reach 
any perceptible size they appear grey or grejish-red. 

When fibrous tissue is developed in consequence of antecedent 
inflammation the enlai^ement of the liver becomes still more 
marked. This secondary enlaj^ement is naturally greatest in cases 
where the affection extends over the entire intra-hepatic portal 
system, and thence spreads to the lobules. 

The appearance of the liver at this stage exactly resembles that 
described in Art 480 as the condition of infiltration, and represented 
in Fig. 180. The difference is merely that in the intorlobuJar tissue 
and in the lobules we have accumulations not only of pigment or of 
leucocytes but also of formative cells and fibrous tissue varying in 
tint from greyish or reddish to yellow or greenish according to 
the amount of blood and of bile-pigment present The yeUow or 
greenish ataining is moat marked when the outflow of bile is 
hindered by the development of fibrous tissue and the retained bile 
stagnates and forms concretions in the ducts. 

The lobules themselves may appear brownish-red, brown, yellow, 
or grey according as they contain more or less of blood or bile. 

The enlargement of the hver by the growth of new fibrous 
tissue is sometimes so great that the weight rises to three or four 
kilogrammes (seven to nine pounds) or more. The condition might 
be aptly termed hyperplastic fibroid induration, but it is usually 
spoken of as 'hypeitrophlc cirrhoiii.' The surface of the hver 
is smooth, the tissue dense and tough. When tho lobules are 
invaded by the growth of fibrous tissue their outlines are indistinct 
or entirely lost 

The liver can of course become larger in this way only when the 
new fibrous tissue which is added more than counterbalances the 
liver-cells which are atrophied or destroyed. In many cases this 
is actually the case throughout, that is to say up to the death of 
the patient. But in other cases the progressive atrophy of the 
parenchyma is so great that the volume of the liver as a whole 



When the fibrous overgrowth is at all extensive the diminution 
of volume is not so great as to reduce the size of the liver much 
below tho normal. This last is much more likely to happen when 
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the change is from the beginning somewhat limited, affecting the 
interlobular tissue only, and not the whole of that. 

In such a case the section of the liver shows at first nothing 
mort, than a number of bands or strands of iibrous tissue (Fig 192 ^ 
running through it these are greyish red or yellow or greenish, 
and enclose isolated patches of liver tissue that look yellow or grey 
or brownish as the case may be 





AtBOPHIi: QIBBHOSIB OS TBX LIVES. 

c ceUalar infiltration 
d peritoneum 

As the ftbrous tissue shrinks and the liver-cells become atrophied, 
the liver at first more or less enlarged begins to contract. At the 
same time it becomes uneven and its surface ia roughened, from the 
unequal shrinking of the fibrous bands [l] and of the remaining 
patches of liver-tissue. When these latter are small the section 
appears granular ; when they are larger it is rather to be described 
as nodular or tuberculated or ' hob-uailed.' When the fibrous over- 
growth (and thus the contraction) is confined to a part only of the 
portal territ'jry, the inequalities are of larger size and the liver may 
thus become lobu!at«d. In extreme cases the volume of the 
shrunken organ ia reduced by a half or two-thirds, and its form ia 
at the same time gravely altered so that it becomes roUed up into 
a cylinder or flattened and tongue-shaped. 

Interstitial hepatitis leading to contraction of the liver is de- 
scribed OS atrophic or lAeunec'B cirrhosis (Fig, 191). 

Chronic iDteratitial hepatitis has boon much investigated durtug the last 
twenty or thirty yeara, and attemptft liave been luade to diatiiiguiHli various 
fonoB. SuRRB for eiample describes eight of theae. Such closBificatioDs 
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have no great scientific value, a& the fornia oonatontly pnas one into another. 
It is enough to diatinguiah the hypertrophic conditionB from the atrophic ; 
and even then it muat be borae in mind that these conditions merely 
represent different degreei^ or different etoges of what is essentially one and 
the same process. 

Charcot and Oombault have contended that biliary hepatitis (Art.. 498) 
alwaya corresponds to the hypertrophic form ; but this is incorrect, for 
inflammations starting from the bile-micts do not always lead to hypertrophic 
induration (Art. fil2), while the latter i» often n result of inflammatioiu) starting 
from the portal vein or hepatic artery. 

Jaundice, which may be present or abBent iu cases of cirrhosis, does not by 
itself indicate either one form or the other ; for both may in cert^ cases lead 
to retention of bile by obstruction of the )«ualler ductn. 

References: — Bright, J/erfwrai Cimm London 1827, Oiiii'» IIuki. JUp. 1836; 
BuDD, DUeoKt of the liver I^ndon 1857 ; Fbkbichs, Klinti d. Leberkrant- 
heiien, I>UeaK» of the liver (New 8yd. Soc. trans, by Bin rchisos) London 1862; 
E. Waonbr, Arch. d. Heilkiinde ill ; Li£bbr)i£ibter, Beiiriige sur path. Anal. 
V. SliniJc d. Leberkranikeileti Tiibingen 1864 ; Haberhhon, ffii/d Tloip. Rep. 
1871; Laensbc, TraiU de Paiucaltation mediate Paris 1826; Charcot, 
LifOM tar let malad. dufoie et da reifU Paris 1377 ; Zenker, De%Utck. Arch. 
f. hlin. Med. s ; CoRNlL, Arch. de. pf^n'ol. 1874 ; Hayem, ibid. 1874 ; 
THiitRFELDER, Zitmawti't Cyclop, ix, Atlai d. path. HiUotwie; Jaccodp, 
Traiti de palL n ; Bbieoer, Tire*. Arck. voL 76 ; EObsmeb, Bammiang hlin. 
VortrUge no. 141 ; Nicati and Bichads, Travaux du laboraloire de la rue dei 
Ferret A IfarMille 1881 ; Hauiltom, Joitrn. of anal, and phytiol. SIT ; 
Charcot and OoUBAtniT, Arch, de pl^siot. 1876, Lefoni »ur let maladict da. 
foie, Progri* m^lcal 1876, Lepmt mr divenet fonnet de tdAvte Mpatiqae 
Paris 1879 ; Schmidt, Zur path. Ajiai, d. Lebermrrhote In. Diss. Bonn 1880 ', 
AOKEHUASK, FvreA. Areh. vol. 80 ; ,WlS8, Vireh. ArrA. vol 35 ; Hanot, Ardt. 
gitt^ijiet de mM. 1876 ; StTRRE, Etude iur diverteiformet de tdirote h^atiqw 
Paris 1879 ; PopoifF, Virdi. Arah. vol. 81 ; Pobseb, Hid. vol. 79 ; SiuoNS, 
DeuUch. Arch. f. klin. Med. xxvii; Manoblbdorf, ibid, xxsi ; BELOoasow, 
Arch. f. exp. Path, xrv ; Llttbn, C/iariti-Annalen v (t878J j Foi and 
ikiiNiOLi, Arch. per letdeme med. 1877; Tbuffei,, Ueber hepatilu teanettran* 
In. Diss. Tiibingen 18T8 ; Cari,, Feber kepatitit lequeitrans In. Diss. Tiibingen 
1880; Sabouriis', Aei'tw de nuH. 1882 (finds that the mtrolobular veins ore 
ftwuently occluded in cirrhosis) ; Adcrecht, Pathol. Miltheil. ii (1883). 

Foi, Salvioli, Littbn, Leog, Popoff, Belodssow, and others have 
produced artificial hepatitis by ligature of the common bile-duct in dogs, 
rabbits, and guinea-pigs (Art. M2). 

Syphilitic hepatitis. 

4!)0. Acquired syphilis may give rise to certain diffuse in- 
tiammatory changes iii the liver, which from au anatomical point of 
view closely resemble the forms of cirrhOTis we have just considered. 
The syphilitic nature of the lesions can therefore be determined 
only when other affections more characteristic of the disease are 
present. 

But diffuse change of this kind is less common as a result of 
syphilis than are certain circumscribed and localised lesions, of 
which we seldom see anything but the terminal stages in the post- 
mortem room. 

At various points, but chiefly in the neighbourhood c^ 
peusory ligament, the surface of the liver is scarred ai 
or puckered, the peritoneal covering being thickened. ^^^^- 
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is made through one of these scars, we cotne upon a knot of dense 
fibrous tissue which sends raxiiating bands or branches into the 
suiTounding livor-subatance (Fig. 193). 




The bbules included between these fibrous banda are brown 
and atrophied. As the ceatre of the node is approached the 
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liver-tisBue becomes lesa and less visible, being reduced to mere 
isolated patches and fragments {Fig. 194 c) and at leneth in the 
fibrous zone disappearing altogether. Sometimes this is all that 
is found, but in other cases the fibrous node contains within it a 
caseous patx^h from the size of a pin's head to that of a cherry or 
larger. The patch if recent is surrounded by a grey semi-transluc- 
ent areola of cellular Ussue (Fig- 193). In the later stages it is 
directly enclosed by the fibrous zone, though isolated cellular foci 
may persist for a long time in tbe neighbourhood of the node. 
Such a node is referred to as a gumma or gummatous node (Ait. 
130). 

In rare cases two or more gummata are included in the same 
scar, and occasionally there b none at all. Similar gummata are 
met with also in the deeper parts of the liver ; there may be as 
many aa thirty or more of them. When the scars are numerous 
the uver becomes lobulated by their contraction. 

Aa described in Art 130 the centre of the node consists of 
homogeneous denucleated necrotic tissue, or of granular detritus : 
the grey areola and the cellular foci are made up of granulomatous 
tissue. The materials in the centre are tbe remains of the liver- 
tissue infiltrated and destroyed in consequence of the syphilitic 
inflammation. The inflammatory process resulted primarily in 
the formation of a kind of granulation- tissue ; but this was not 
completely transformed into new fibrous tissue, part of it becoming 
necrotic and ultimately caseous. The non-formative or rather 
destructive character of the syphilitic inflammation is due either 
to some peculiar property of the syphilitic virus, or to the rapid 
occlusion of the smaller blood-vessels (portal and arterial) by 
specific endophlebitis and endarteritis. 

500. Congenital lyphlUs also leads to hepatic disease. The 
aff^ection takes the form either of cellular infiltration with more or 
less extensive fibroid induration, or of gummatous growths. These 
forma are met with not only in foetuses and in infants who have 
died soon after birth, but also in young patients who in their 
infancy have not shown the signs of the disease, 

When the cellular infiltration is slight the liver is not visibly 
altered, so far as can be made out by the naked eye. The micro- 
scope however readily proves the presence of estravasated leuco- 
cytes or granulation-cells. The interlobular tissue is usually the 
most affected, though infiltrated patches lying within the lobules 
are not uncommon, The leucocytes are often aggregated in 
greater numbers within the capillaries than outside them. 

In marked contrast to this, the mildest variety of the affection, 
we occasionally meet with cases in which the whole liver is beset 
with new fibrous tissue, and thereby remarkably altered, enlarged, 
and indurated. The liver-substance is either uniformly pale or 
greyish-yellow, or of the colour of flint (Qubler) mottled with 
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yellow, brown, and grey. The lobular Htmcture is more or leee 
indistinct, tbe cut surface having an even uniform structure. 

The induration and enlargement are due to an abundant over- 
growth of fibrous tissue, which extends with more or less uniformity 
not only along the portal sbeatbs but through the entire capillary 
network of the lobules. 

The result is that the liver-cells, where they still survive, are 
for the most part shut off &oni their 
capillaries (Fig. 195) by a stratum of 
fibrous tissue either homogeneous and 
containing few cells or librillated and 
cellular. The liver-cells thus sur- 
rounded and enclosed are more or 
less atrophied and distorted ; in some 
places they disappear altogether. At 
the same time the configuration of 
tbe capillary network is remarkably 
altered. 

This form of diffuse fibrous over- 
growth leads to a hypertrophic cir- 
rhosis of the liver in tbe manner .j^y • ,? iKni 
already described ; but certain other L .""'^-'Vi-'' n ' 
, •'p- J ,- - .- . Tlie atrophied liver-cells are every. 
forms of induration occur in patients „iiere Bepamted rrom Iho cftpUI*. 
suffering 6roui congenital syphilis "ea by a atraimn o( fibtoot tiaBue 
which belong rather to the class of atrophic cirrhoses. There are 
also cases in which the fibrous overgrowth is confined to the sheaths 
of the larger branches of the portal vein, and often reaches an ex- 
traordinary development. The fibrous tissue is sometimes hig;bly 
cellular, sometimes not. 

OuminatouB hepatltia is another variety of syphilitic inflam- 
mation. It occurs in two forms, the miliary and the nodose. 

Miliary gummata or syphiloniata are simply small circumscribed 
foci of inflammatory infiltration, seated partly in the interlobular 
tissue, partly in the lobules. The affection is thus a special modifi- 
cation of the syphilitic hepatitis already described. The nodules 
are scattered through the entire liver, or confined to particular 
regions ; in the latter case they are usually aggregated into groups 
and cluatera. The single foci are puuctiform, or it may be as large 
as a pin's head; when recent they are grey, but afterwards they 
turn yellowish- white or yellow. The intervening liver-tissuo is 
either unaltered or affected with diffuse interstitial inflammation. 
Some of the liver-cells within the inflamed area are broken down 
or necrotic. 

Nodose gummata are most frequently met with in patients who 
survive birth some months or years. When recent they form 
rounded or elongated and branched white patches with serrated or 
irregular margins. After a time the centre becomes caseous, and 
coarse cicatricial tissue forms about the periphery : as thu contracts 



I 



I 



INFLAMMATIONS OF THE LIVE 



the surface of the liver ia usually drawn in and puckered. The 
gummata of congenital syphilis are thus very similar to those of 
the acquired disease. When the liver is at all gravely affected by 
syphilitic hepatitis, inflammatory changes are induced in the 
capsule or serous covering (perihepatitis), which take the form 
either of simple exudations or of membranous adhesions to the 
surrounding parts. 

References : — Frbrichs, Klinik d. Lehwkranhheiim. Duea»ei of the liver n 
London 1863 ; Vircbow, Die krankh. O'escAviUtte II ; GnBr.ER, Qazettv mAl. de 
Pari* 1853, 1854; BuDD, Diteaug of the Uver London 1857; Wilks, Ovj/'g 
Hasp. Rep. 1863, Tram. Path. Son. 1S66; BARENaPRUNO, Die hertdMre 
SvphaU BerUn 1864 : Webeb, Tram. Path. Soc. 1B66 ; MosON, ibid. 1871, 
1872 ; Lasckreaux, Traiti de la tifphais Parifl 1873 (trans, by WHiTLBy, 
New Syd. Soc London 1869), with references ; SchIjppkl, Arch. d. HeUk. xi ; 
HraTZKN, Beitriige 2. Le/ire van d. coJiffettitaten St/pAUit In. Diss. Tiiliingen 
1869 ; E. Wagner, Arch. d. HeQk. v ; Frbdnd, Jahrb. d. Kinderheiii. IX 
(1875) ; BiRCH-HiRBOHPBLD, Oerhardft Haiidh. d. Kinderkr. [V ; ChvosteK, 
Viert^. f. Derm. m. Sypk. VIII (1881); CAlLtfi, Zur path. AJiat. d. congrni. 
Zebeni/philig In. Diss. Wiirzburg 1877; Cornil and Ranvibb, Man. Path. 
UUt. I London 1 

Tuberculosis of the liver. 

501. Tuberculo«li of the liver appears in two chief forms, 
namely as miliary tuberculosis and as tuberculous hepatitis. 

The former is much more common than the latter, and is usually 
but a part of a general tuberculosis involving several organs or the 
entire body. The liver is beset with minute nodules, often so small 
as to be scarcely perceptible, and grey, yellow, or bile-stained, as 
the case may be. The nodules lie either in the interlobular tissue or 
in the lobules or in both. 
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The nodules when recent coaaist of simple aggregations of small 
cells (Fig. 196 b); when more advanced Uiey contain ^ant-cells; 
when ' mature ' the central cells are denucleatcd and necrotic. 

The most recent tubercles exactly resemble foci of simple in- 
flammatoiT infiltration. The eniptiou of nodules is not infrequently 
accompanied by a diffuse and somewhat extensive cellular iofiltTa- 
tion of the liver generally. Nodules of larger size are as a rule 
manifestly made up of smaller nodules. 

As the tubercles become mature the infiltrated liver-tissue in 
which they are seated becomes necrosed and the cells are trans- 
formed into shapeless denucleated blocks. The bile-ducts sometimes 
perish in like manner. When they are surrounded or enclosed by 
tubercles the epithelial cells, especially when they coalesce or fiise 
t<^ther, may amnulate giant-cells. According to Arnold new bile- 
ducts may be formed in the midst of a tuberculous nodule, as in 
non-tuberculous interstitial hepatitis {Art 497). 

In the second form of tuberculosis, or chronic tuberculous 
hepatitis, there is not only an eruption of nodules but also a diffusa 
fibrous hyperplasia of the liver. Its tissue is traversed by more or 
less dense b^ds of fibrous tissue, containing small grey tubercles 
or larger yellow or bile-stained caseous patches. When these reach 
a considerable size they break down ana cavities are formed, which 
enclose liquid or pulpy bile-stained detritus. Cases occur in which 
the entire organ is honeycombed with inimmerable cavities varying 
in siKe from that of a pea to that of a walnut ; hut such cases are 
rare. Large caseous nodes, resembling the solitary tubercles of the 
brain, are also rare, 

, Arnold, Virc/i. Arch. vol. 8U ; Obth, ibiii. vol. & 
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TUMOURS AND PARASITES OF THE LIVER. 



Primary tiim(/urs. 

602. Both epithelial and connective-tissue tumours occur in 
the liver, but rarely as primary growths. 

Of the epithelial tumours adenoma must ^t be consideied, 
though it is a decidedly rare affection. It takes the form of multiple 
nodules, from the size of a millet-seed to that of a cherry, and 
greyish or ycllowiah or reddish on section. The smallest nodules 
are continuous with the aurroimding liver-tissue, the larger ones are 
enclosed in a fibrous capsule and frequently undergo a process of 
internal softening. 

When the adenomatous nodules are numerous the liver becomes 
greatly enlarged, and it** surface is beset with rounded protuberances. 
Only one case is recorded (Greenfield) in which the tumour had 
given rise to metastatic growths. 

The nodules consist of convoluted and anastomosing glandular 
tubes resembling the convoluted tubules of the kidney, and (im- 
bedded in a framework of vascular fibrous tissue. According to 
RiNDFLElscH these tubes are developed from the cylindrical 
columns or trabeculae of the liver-cells ; the cells being supposed 
to multiply abnormally and to group themselves into tubular 
clusters. As the smaller nodules increase in size, fresh liver-cells 
are drawn into the growth, and the tubes already developed throw 
out fresh off-shoots and branches. 

References ;—Griesi»g Bit, Areh. d. HeUt. v{1864); Rindfleisch, t6«fcm, 
Path. Hittol. vol. i; Greenfield, Traiu. Path. Soe. 1874; Kelsch aud 
" ; BiBca-HiBSCHFELD, 



KiBNBH, Arch, lie pliytiol. ni 1876 (with good figures) ; 
LArb. d. path. AnaZ. Ijcipirig 1877. 



503, Carcinoma of the liver, 
three chief forms, 

In the first or nodose form, one or more nodes 



a primary grovrth, occurs in 
formed, which 
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may be seated in any part of the liver but occur most commonly 
in the right lobe. The nodes are often of great size and cause the 
affected lobe to be much enlarged, the normal tissue being for the 
most part replaced by tumour-tiaaue. The nodes are usually glob- 
ular and consist of soft or hard, white or slightly reddened tissue ; 
the amount of cancer-juice which can be scraped from the cut sur- 
face varies much, and is sometimes very small indeed. At some 
points the tumour-tissue is sharply marked off from the liver-tissue, 
the latter being manifestly compressed and distorted. At other 
points the tumour is continuous with the liver-tissue. The larger 
nodes are frequently softened or necrotic in the centre, or contain 
extravasated blood. 

The second form has been well described as diffuse cancerous 
in&ltration (or degeneration) of the liver. The organ is more or 
less enlajged, sometimes greatly enlarged ; the serous capsule is 
thickened and tuberculated, much as in atrophic cirrhosis. On 
section also there is a resemblance to the cirrhotic liver, inasmuch 
as the whole organ is traversed and beset with anastomosing fibrous 
bands enclosing prominent islands of pale or reddish or bile-stained 
tissue. On examination these islands are seen to be carcinomatous 
in structure, and so the affection is distinguished from ordinary 
cirrhosis. 

In the third form the cancerous growths are seated in the inter- 
lobular conuectiv e tissue Wlerever the portal vessLli run they are 
seen to be accompanied by white tumid nodules m close mutual 
contact or actually coalescent and \arjTng m size with the size of 
the vessels. The smallest nodules are about the sizt of a millet- 
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seed, the largest may be three to four centimetres across. The 
liver aa a whole is of course greatly enlarged. The surface is 
smooth, as the nodules generally lie deep, only appearing (as white 
uneven protuberances) about the portal fissure. 

None of the various forms of hepatic cancer show any marked pe- 
culiarity of structure (Fig. 197). The epithelial cells often form mere 
atj'pical clumps or nests ; but cases occur in which they are arranged 
somewhat after the glandular type, the periphery of the nests being 
clothed with a layer of cylindrical cells.' Sometimes too the alveoli 
of the fibrous stroma are simply lined with epithelial cells, without 
other contents. So far as can be made out by examination of 
sections, it appears that the neoplastic epithelial growth may start 
either from the epithelium of the bile-ducts or from the liver-cella 
themselves. It is sometimes possible to make out an actual com- 
munication between the cell-nests and the unaltered bile-ducts 
(Fig. 197). 

References :— Perls, I'irc/i. Arch. voL 56; Weigert, ibid. vol. 67; 
SchCppel, ArcL d. Ileilk. 186B, Ziemstesi't Ci/clop. is; Nacnyn, £>u Beit- 
Begmond^i Arch. ISfiB ; Waldeyeb, I'iri'A. ArcJi. voL 55 ; Bibch-Hihschfeld, 
Oerhardf* Handh, d. Kindertr. viii ; WnLFF, Der prim. Leberirebt In. DiBo. 
Tubingen 1B76. 

504. Primary connective-tissue growths are very rarely met 
with in the liver ; but cavernous an^oma or erectile tumour is not 
so unconunon. 

Oavemoiu ang^lomata (Art. 1 50) form tumours as small as a 
millet-seed or as large as the list, taking the place of a correapond- 
ine amount of liver-tissue. The liver is therefore not necessarily 
enlaiged. 

Angiomata lying close beneath the capsule appear as dark or 
livid spots ; on section they are dark-red. In the larger tumours 
the cavernous or spongy texture is easily recognised, the pale 
fibrous septa contrasting with the blood contained in the meshes 
and cavities. The larger tumours again are bounded by a fibrous 
capsule, while the smaller are continuous with the liver-tissue. 

As we have pointed out in Art 150, the cavemoua growth arises 
from a varicose dilatation of the capillaries of a lobule (Fig- I OH), 
accompanied by the disappearance of the liver-cella. Prohferation 
of the intervascular connective tissue is a secondary phenomenon. 
The capsule of the larger tumours is formed essentially of the inter- 
lobular fibrous tissue surrounding the lobules. The intercavernous 
septa vary in thickness, but are usually thin and delicate. 

Cavernous angioma is thus strictly speaking no true neoplasm ; 
it is due primarily to a localised atrophy of the liver-cells. Accord- 
ingly we find it most frequently in the atrophied livers of aged 
patients. Not infrequently the tumours are multiple, the liver 
being beset mth a multitude of cyivemous patches of the most 
various sizes, 
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True connective-tissue tumours of the liver are as we have said 
very rare. Various forms have however been described, notably 

fibroma and sarcoma. 
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Some yeara ago the author met with a case in which the liver 
was beset, along the coiirse of the sympathetic nerves, with a multi- 
tude of small firm flbroueuromata, from the size of a millet-seed 
to that of a bean. The patient in question had like Hbroneuromata i 
seated on all bis nerves, except the olfactory and the optic. 

MelanoBSTCOma (endothelioma melanodes, Art. 162) has also . 
been observed. In a case recently examined the liver was ereatly 
enlarged and thickly interspersed with greyish-brown ana black 
growths of the most diverse forms and varying in size from that 
of a millet-seed to that of a walnut. To judge from the appear- 
ances presented by the smallest, the neoplastic growth started 
from the endothelium of the lobular capillaries, and gave rise to 
gradual atrophy of the liver-cells. The pigment lay chietly within 
the tumour-cella, which were curiously irregular in shape. In 
some cases the pigment is scanty or absent in parts, and the 
tumour baa there a whitish or greyish tint. 

Beferences : — On angioma: Art. 150; Payse, Trans. Path. Soa. 1869; , 
Stbffex, JaJirb. d. Kviderheilt. 1862. On Ijinphani^oina : Klbbs, BancBt. , 
d, path. Anat, L On prim&rT sarcomii and melanoeoruonia : Rokitakbbt, 
Path. Anat. ill ; FdasTER, llluar. med. Zeitang lu ; Fbkbilhs, Klinii d. 
Lebertrajith., Di»ea*et of the Nver ii London 1862 ; Block, ArcL d. Heilie. XTI \ 
(1875). 

Secondary tumours. 

505, Secondary or metastatic growths, especially the cancerous, \ 
are very common in the liver. Carcinoma of the stomach, intea- i 
tine, or pancreas is particularly apt to give rise to them, thouefa 
they are not infrequent as a consequence of carcinoma of the 
oesophagus, uterus, or breast. 
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Cancerous metastaaei iisuaUj take the fonn of nodes, 
which vary much in number and aometimea pervade the entire 
Kver. According to their stage of development they may be 
small, measuring only 11 — 20 mm., or so large as to measure 
2 — 10 cm. in diameter. 

The .smaller growths when they lie beneath the capsule appear 
as whitish patches, the larger project above the surface and are 
sometimes umhilicated. The overlying part of the capsule is 
usually congested and injected. When the nodes are both large 
and numerous the liver is enlarged, often enormously so, and its 
surface is uneven and tuberous. Th e nodes on the anterior edge 
can often be felt through the relaxed abdominal wall. On section 
the tumours appear white or yellowish-white with perhaps a tinge 
of red. 

The centre of a large node is not uncommonly tbund to bc- 
opaque, fatty, and softened, ao that scraping yields a pulpy mass 
rather than a juice. Caseous and haemorrh^ic patches are also 
met with. 

The form of the primary carcinoma determines to a great 
extent the characters of the secondary growths. When the primary 
tumour (as in the stomach or intestine) is soft and medullary, the 
secondary tumours are also soft : they are hard and firm when the 
primary tumour (as in the pancreas or breast) is firm or scirrhous. 
Melanotic cancers give rise to brown or black metastases in the 
liver. 

The surrounding liver-tissue is visibly compressed, and it may 
or may not be sharply marked off from the tumour-tissue. The 
smaller nodes are usually ill-defined, the larger ones are more 
distinctly circumscribed. But in this respect something depends 
on the structure of the tumour : the softer varieties are more apt 
to thrust back the surrounding tissue, the firmer usually infiltrate it. 

The liver-tissue itself is brown, yellow, or yellowish -green, the 
last being a sign of retention or stagnation of bile. When the 
cancerous growths are numerous, the liver-tissue remains only in 
islands or narrow bands surrounded or encroached on by the 
advancing neoplastic tissue. 

506. The formation of these metaatatic growths is due 

to the invasion of the liver by germinal cancer-cells, which are 
brought to it by the blood-vessels, and (very rarely) by the lymph- 
atics. 

In by far the greater number of cases the germinal cells reach 
the liver by the portal vein. The places where the cells lodge and 
develope are in the smaller branches of the interlobular veins or in 
the capillaries of the lobules. 

The first stage in the development that can be made out is 
the multiplication of the imported cells within the capillary where 

' have lodged (Fig. 199). Then the capillary becomes dis- 
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tended by them, and the aurroiinding liver-tissue is contpressed or 
thrust aside. As the uodule grows a uew-formed fibrous stroma 
grows up among and between the cancer-cells, and separates them 
o£f into lajge and small clusters or nests, whose general grouping 
recalls the type of the mother-tumour. This fibrous stroma, which 
is vascular, is derived from the interlobular connective tissue of 
the liver. The liver-tissiie either continues to be thrust aside, or 
is invaded, infiltrated, or permeated by the new growth. 




Via, 199. Candebovs ehbolub a 
{From a priTnary aeUnocarcinoma of the itonuieh: haematoxylin 
Fici. 200. Met^tatic OBonTU or canoeb in a hefatio 



The infiltration depends on the tact that fibrous tissue aa well 
as cell-neats are developed within the capillaries (Fig. 200). The 
liver-cells surrounded and clasped by the new tissue presently 
become atrophied and disappear ; before the last stage they often 
appear crammed with pigment-granules. 

Metastases derived from tumours not carcinomatous are rarely 
met with in the liver. Even sarcomatous nodules are not cummon, 
though they are occasionally found in children. 

Animal parasites. 

507. But few animal parasites take up their permanent 
abode in the human liver. The species which do so are — Taenia 
echinococcua (Arts. 245 — 248), Distoma hepationu (Art. 237), 
Distoma lanceolatum (Art. 238), Diatoma haematobium (Art. 239), 
Pmtojitama detUiculatum (Art. 225), and the Psoraspermia (AH. 
250). These have been fully described in the General Pathological 
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Anatomy ; here we propose merely to add something concerning 
the echinococciis or hydatid of the liver. 

A hydatid has usually the form of a simple cyst, of the size of 
a walaut or larger. The wall is composed of an inner chitinous 
layer and an outer fibroua one, the latt«r being sometimes re- 
markably thickened. 

If the Qchinococcus is alive the cyst contains a clear liquid, and 
the inner surface is covered with a. whitish parenchymatous layer, 
on which are seated small white brood -capsules containing scolices 
(Art, 245). 

Cases in which the mother-cyst is accompanied by internal or 
external daughter-cysts are less common. 

By the tmie the Hver cornea to be examined the hydatid is 
usually dead, and the liquid wholly or partially absorbed. In this 
case the chitinous capsule is shrunkcTi and folded, and contains a 
white cheesy, pulpy, or mortar-like and calcareous mass. In this 
the characteristic hooklets can often be discovered lying loosely. 
When the cysts reach a large size they may burst into the 
neighbouring parts, for example, into the peritoneum or intestine, 
or externally ; sometimes inHammation is set up around the cysts. 

Echinococcus multilocularis, giving rise to what was fonnerly 
described as 'alveolar colloid' of the liver, is a peculiar variety 
described in Art. 247. 




CHAPTER LXII. 



THE GALL-BLADDER AND BIUARY DU0T8. 



508. Biliary concretloiiB and gali-itonei are hy far the 
commonest abDonualities id the contents of the gall-bladder and 
biliary ducts (hepatic, cystic, and common). They occur as a rule 
in elderly persons, more particularly in the gall-bladder. The 
concretions are friable granular yellow masBea. The gall-stones or 
biliary calculi, which may be as small as a millet-seed or as large 
as a hen's egg, are rounded or ovoid, or angular and facetted. The 
latter is the case when several gall-stones have lain together in 
contact within the gall-bladder, the former when they have lain 
singly in the bladder or in one of the ducts. 

The colour, consistence, and density of the stones vary with their 
composition. As a rule they are somewhat soft, the surface pale 
greyish -white, yellowish, or brown deepening to black, and either 
smooth or rough as the case may be. 

On section there is usually a dark-coloured nucleus coosisting 
of a combination of bile-pigment (bilirubin) and calcinm-salts, 
surrounded by a lighter shell or crust containing crystalline plates 
of choleaterin radially disposed. The different species are distin- 
guished according to the constituent which is most abundant, 

(1) Stones consisting of oholesterln. These usually coDtaiu 
a pigmented nucleus, are single or multiple, greyish-white or yellow- 
ish-white in colour, smooth or rough on the surface, slightly trans- 
lucent, with sometimes a kind of pearly lustre. The fisctured 
surface has a radiate crystalline appearance, and often shows traces 
of stratification. The stones are soft ui texture. When stained 
with bile they are sometimes yellow or greenish or brown. When 
mixed with calcium-salts they are friable and chalky. 

(2) Stones consisting of choleiteriii and pigment are the 
commonest of all. According to the proportion of pigment they 
contain they are yellow, brown, black, or brownish -green. They 
are frequently pre.fent in enormous numbers and distend the bladder 
or ducts to a remarkable extent. They often contain a considerable 
amount of calcium carbonate and of magnesium -salts. 
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(3) Stones consisting of bilirubin and calclmn-Balts, or of 
biiiverdin and calciura-salts, are rare and usually small. 

(4) Stones consisting of calcium carbonate are very rare. 

509. The exact way in which gall-stones are formed ia not 
fully understood. In many cases foreign bodies are found within 
them, and we know that such bodie.f introduced into the bitiair 
passages become crusted over. For example, a round-worm, which 
has crept into the common duct and there died, becomes covered 
with a coating of granular matters precipitated from the bile, 

When the calcium-compounds and the cholest«rin are dissolved 
out from a gall-stone, the insoluble residue is a nitrogenous body 
(Hoppe-Sevler). It is probably derived from the remains of caat- 
off epithelium. No mucin can be detected, at least by chemical 

Stagnation and decomposition of the bile seem t« favour the 
formation of gall-atones. Certain conditions of the genera! nutri- 
tion are probably not withoiit inftuence, seeing that the stones 
are much more common in patients of mature age than in younger 
patients. 

Cholesterin is soluble in the aodium-compounds of the bile- 
acids, and thus a cholesterin -stone may be redissolvcd if the bile 
with which it comes in contact is not already saturated with 
cholesterin. The combinations of calcium-salts with the bile-pig- 
ments, on the other hand, are not soluble without actual decom- 
position (Hoppe-Seyler), 

510. The effect! of the formation of grall-stones vary greatly 
in dififerent cases. Often the wall of the gall-bladder is afi'ected 
very slightly even when it contains a large number of stones. 

Gall-stones give rise to very painful attacks (gall-stone or biliary 
colic) when they become impacted in the common or the cystic 
duct. Stones formed in the gall-bladder and in the ducts them- 
selves are frequently dischai^d into the intestine through the 
common duct. But if one of these lodges or lingers in the duct, 
retention of the bile ensues ; and this may give rise to dilatation of 
the ducts and to infiltration of the liver with bile. The liver-tissue 
may thereupon become degenerate or inflamed (Art. 512), while the 
parts around the impacted stone become also inflamed or even ulcer- 
ated. If the stone is near the mouth of the common duct the in- 
flammation and ulceration may extend to the papilla at its mouth, 
EUid in this way set the stone free. Stones may escape from the gall- 
bladder into the intestine (duodenum or colon) directly; this of course 
can happen only when inflammatory adhesions have already been set 
up between the intestine and the gall-bladder. In unfavourable 
cases the stoues break through into the peritoneal cavity or into 
the retroperitoneal tissue, or inflammation of the wall of the 
gall-bladder extends to the serous surface and peritonitis is in- 
duced. 
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When concretions form in the duets within the liver, more or 
less intense inflammatory change is frequently set up around them. 
This change may be limited to an abundant cellular infiltration 
of the duct-wall and the adjoining tissue, which after a time leads 
to the formation of new fibrous tissue {Art. 496). Or when the 
retained bile becomes decomposed the inflammation often takes on 
a destructive character and ends in an abscess : this again may 
break and lead to local or general peritonitis. 

Kefsrencea:— Beneke, Devt»ehe» Arek, f. tlin. Med. 1876; Fiedleb, 
Jahraber. d. OmeU.f. ^at. uiui Heilk. tu Dretdtm, 1879 ; SCHUPPEL, Ziemsten'* 
Cuclop. IX, witb full references ; Frerichs, Leberirant/ieiten, Disease* of the 
liver II London 1862 ; Roth, Corre^ondtfiidilati f. Schaeuer Aerzte xi (1881) ; 
PETERsaBN-BoBBTBi, OallentteinhiMung in ihrcr Beziehung m Krehs and £n(l- 
arteriitis chron. In. Diss. Kiel 1B83. 

511. We said in the last Article that the bile-ducts sometimes 
become dilated behind an obstructing concretion. The seat and 
extent of the dilatation depend of couree on the seat of obstruction. 
Closure of the common duct leads to accumulation and stagnation 
of the bile in the gall-bladder as well as in the hepatic duct and its 
branches. Closure of one of these branches naturally aflects the 
bile and the smaller ducts of the corresponding region and no other. 
A duct may be closed either by concretions forming within it, or 
by inflammatory growths or tumours iu or uear its walL Parasites, 
such as the round-worm or the Distonia, sometimes creep into the 
ducts from the intestine, and occlude them. 

The secretion which accumulates behind an obstruction is not 
always simply bile. When the cystic duct is occluded it is plain 
that no bile can collect in the gall-bladder. When therefore this 
becomes distended it is owing to the secretion of a raucous liquid 
from the mucus-glands in its lining membrane. This condition is 
described as dropiy of the gall-bladder. Something similar 
takes place in the ducta. When a portion of a duct containing 
mucus-glands becomes abstricted, a mucous secretion may be 
poured out and distend it. Cyats of various sizes, and having 
smooth slimy walls, are thus formed within the liver. According 
to VON Reckunqhausen {Virch. Arch. vol. 84) this is the usu^ 
mode of ori^D of the small cysts which are found lying just 
beneath the serous membrane of the liver. In these cases there 
has at no time been any retention of bile ; the vasa aben-aittia of 
the biliary ducta (Febkein) have simply become distended by the 
mucous secretion of their own glands. Some cysts of the liver are 
due to the distension of the lymphatics with accumulated lymph. 

When no secretion is poured into a gall-bladder whose duct ia 
obstructed, the normal contents sometimes become inspissated or 
even calcified. The bladder itself usually shrinks ; while if inflam- 
mation is set up within it its walls may become notably thickened 
or in some parts ulcerated. 
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512. Inflammation of the gall-bladder (cholecystitis) and 
of the ducts has already biion rcffired t^ in treating of interstitial 
hepatitis (Art. 49S), and of the effects of biliary concretions. It is 
not an iinconiraon atlection, and may be set up by the extension of 
an intestinal inflareiniatioD to the common duct and its branches, by 
stagnation or decomposition of the bile, or by irritant matters 
brought to the mucous membrane by the blood. 

Even the slighter forms may lead to obstruction of the ducts, 
retention of the bile, and Jaundice ; the obstniction being due to 
excessive mucous secretion or to swelling of the mucous membrane. 
In more intense or more chronic inflammations the exudation from 
the ducts and gall-bladder may be purulent. The connective 
tissues are thickly infiltrated ; and not infrequently the capsule of 
Qlisson round the hepatic duct, or the peritoneum round tte gall- 
bladder, are likewise intensely inflamed. This last is especially 
the case when the primary inflammation is of a necrotic character 
accompanied by diphtheritic excoriation and ulceration. Within 
the liver purulent inflammations of this kind give rise to small 
abscesses containing liquid bile and biliary concretions. When 
such abscesses are formed in the gall-bladder or in the larger ducts 
outside the liver, or when they lie close beneath the capsule on its 
surface, they are very apt to cause peritonitis. 

Chronic inflammation of the gall-bladder leads in general to i 
thickening of its walls and to adhesions with the surrounding 
parts. The bladder frequently shrinks in consequence. The 
fibrous capsule around the ducts becomes in the like circumstances 
notably hj-perplastic. Now and then the bladder and larger ducts 
appear beset with papillary outgrowths from the same cause. 

When such an inflammation of the ducts persists for a long 
time, or leads to persistent retention of the bile, the inflammatory 
changes extend to other parts of the liver. Brown or yellow 
granular biliary concretions appear in the interlobular tissue and 
within the lobules. The liver-cells perish at various points ; and 
inflammatory infiltrations appear within the lobules and terminate 
in abscess or in fibroid induration (Arts. 496 — 4S)8). 

Some authorities (Schuppel, Teuffel) have described the 
form of biliary hepatitis which terminates in abscess as hepatitis 
sequestrans (see Art. 498 for references). 

Ttunoun of the gall-bladder and ducts are rare, carcinoma 
being the commonest form. As we have already pointed out 
(Art. .503) many cancers of the liver start in the smaller bile-ducts. 
Cancers of the gall-bladder begin as soft growths arising from the 
inner surface, which as they develope may extend to and invade 
the liver. 

Destructive adenoma (adenocarcinoma) of the duodenum 
sometimes developes at or near the opening of the common duct, 
and may obstruct or altogether occlude the passage. 
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THE PANCREAS. 



513. The pancreas is an acinous or tubulo-acinous gland, 

whose duct (caual of Wirsung) passes into the wall of the duodenum 
and there joins the common bile-duct, opening with it through a 
common orifice into the bowel. Only in rare cases has it a distinct 
orifice. The secretion of the pancreas, which is in effect an 
abdominal salivary gland, acts powerfully in promoting the diges- 
tion not only of starchy matters but also of albuminoids and < 
of fat. I 

The morbid changes of the pancreas are seldom very nkarked ; 
though it is Hable to various afl'ections both primaiy and I 
secondary. 

Of anomalies of development the presence of an accessory 
pancreas is the most noteworthy. This is a discoid structure, from 
the size of a lentil to that of a crown-piece, made up of glanduW 
lobules, and seated on the wall of the upper part of the small 
intestine or of the stomach. It lies either close beneath the 
peritoneum, or more deeply embedded in the muscular or sub- 1 
mucous layers. Its minute structure ia exactly similar to that of ] 
the pancreas itself, and it communicates with the alimentary canal 
by a duct of its own. 

The division of the pancreas into two equal or unequal lobes is < 
much less common. The gland is entirely absent in various cases 
of imperfect development, where the whole body of the foetus or 
the alimentary canal in particular is gravely maltbrmed. 

Haemorrhage (pancreatic apoplexy) is not an infrequent 
occurrence in connexion with the pancreas. When it occurs 
shortly before death the fibrous structures of the gland, and the 
neighbouring parts, are found soaked with dark blood. More 
rarely a typical haematoma or blood-cyst is formed. When the ' 
haemorrhage is less recent the infiltrated tissue has a brown or I 
slaty tint. 

These haemorrhages are usually due to afiections of the heart. 
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luogB, or liver which give rise to engorgement of the abdominal 
veins. Cases however occur in which no such cause can be 
asfflgned, and in which we are coostrained to assume that the 
cause is local ; but it should be said that it is seldom possible to 
demonstrate this post mortem. Pancreatic haemorrhage may prove 
fatal, probably from some depressant or other action upon the 
semilunar ganglia or solar plexus of sympathetic nerves. 

DetaUa of the morbid ohaHges aft'eotiug the (nmureiis will be found in 
Klebs's Handb. d. palk, Anai. i, in Pbiedbeicii'h Article iu Zunuimi'i 
Cyclop, vm, and in Robbrts's Article in l^uain't Did. of Mtd. London 1883. 
K].EBS and Friedreil-h give full refereucea to the older and the more recent 
papers on the subject. 

Fanereutic haeinorrbage itt discuBseil by Klcbh {op. aic.), Zenker {Natur- 
fartcheri^ertaaiadwag in Bredau I8T4), Coallaku and RnBONi {Bvll. de la toe. 
med. lie la Sviue romaiuk 1BT7), Pkince (BotCon med. and lUiy. Journ. 1863), 
GnsBBNBAnBH ( Wieaer med. Woch. 13, 1883, Medical Tima I, 1883). Zenker 
describes three cases in which the haemorrhage occurred in strong heathy 
men and speedily proved fatal. 

514. Atrophy of the pancreas is met with in cases of general 
marasmus, and not infrequently in patients who have died of 
diabetes. The pressure of neighbouring parts, and overgrowth of 
the interacinous connective and adipose tissue, may lead to 
atrophy of the gland-substance by compression. In simple atrophy 
the acini dwindle and in some places disappear entirety. The 
affected lobules may look ijuite normal in colour, or they may be 
somewhat brown. 

Fatty degeneration of the gland-cells is likewise met with, 
and is charact-eriscd by the yellowish -white tint it imparts to the 
parenchyma. It may begin as siinple atrophy. 

Llpomatoaifl or fatty infiltration of the gland as a whole is of 
a different nature. It is due to the transformation of the inter- 
acinous connective tissue into adipose tissue. It may be combined 
with a certain amount of glandular atrophy, so that m a sense the 
gland-cells may be said to be replaced by fat. 

Amyloid degeneration of the vessels and connective tissue of 
the pancreas is not uncommon in association with amyloid disease 
in other organs. The gland-cells remain unaltered, or here and 
there undergo fatty degeneration. 

Concretloiu are occasionally but not very often found in the 
pancreatic duct or its branches. They consist chiefly of calcium 
carbonate and phosphate. The smallest are as fine as grains of 
sand, the largest are about the size of a hazel-nut. They are 
usually round or ovoid, seldom angular or irregular in shape. 
The surface is sometimes smooth, sometimes uneven. Most of 
them are white or greyish- white, a few are distinctly grey or brown. 
They are commonly due to some interference with the free outflow 
of the secretion, and may occur in large numbers in the same 
patient. Inflammatiou is usually set up around them, and leads 
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either to destruction of the gland-cells and induration of the 
connective tissue, or to suppuration and abscess. 

When the pancreatic duct is occluded by concretions or 
inflammatory change or by a tumour, it becomes dilated behind 
the obstruction into a cylindrical, aacculate, or moniliform cyst or 
series of cysts: these have been described as pancreatic ranulae, 
and sometimes reach a considerable size. The contents of the 
dilated duct are either pancreatic juice with mucus, or pus, or a 
bloody liquid. In small cysts they now and then become inspis- 
sated and calcifled. When indurative inflammation is set up 
around the cyst, the gland-cells often perish. Cystic dilatation of 
limited portions of the minor ducts is much less common : but it 
sometimes occurs at a number of points scattered through the gland. 

On pancreatic concretions see ViRceow (FerA. d. ph^i.-med. Oetetl. eh 
WuTtbarg n 1852), FADCONMEAU-UnrBfcaNE {TraMde Vaffectwii calcuIeoM du 
foie et dupawrAu Paris 1861), CcRSOW {Tram. Path. Soc 1873). Johsbtom 
{Ameriean Joura. of med. sciences 1S83, an admirable suuuuarj with full 



On pancreatic cyats see Rokitansky (Lehrb. d. path. Anat. ni IS&\). 
)w (loc. cit.), VON Reckling HAUBBN (V'lVcA. Arch. voL 30), Wybb (iU£ 
I, KiEBS {Handb, d. path. Anat. i), Pepper (Centralb. f. d, mtd. 



515. I nflammation of the pancreas (pancreatitis) is on the 
whole a rare condition. Primary and secondary forms are distin- 
guished according to their mode of origin. The former are the 
rarer and the cause of them often remains undiscovered : the latter 
are due to the extension of an existing indammation in couti^ous 
parte, or to a so-called metastasis from some remoter organ. 

The slightest degree of inflammation is represented by the 
swelling of the pancreas occasionally met with in cases of infective 
disease, and notably in typhoid fever. It is due to an infiltration 
of the connective tissues with liquid and leucocytes, and in part to 
cloudy swelling of the gland-cells. When the affection is recent 
the gland is red and injected ; in cases of some standing it 13 pale 
or even white. 

In purulent or suppurative pancreatitis some portion, or the 
whole, of the interacinous (and often the peripancreatic) tissue is 
transformed into a dirty puriform mass. In later stages there are 
abscesses of various sizes. It is usually due to suppuration in some 
neighbouring part, as in the lesser omental sac or in the common 
bile-duct: it is very rarely a primary affection. 

Chronic indurative pancreatitis or clirhosii ia characterised by 
thickening and hardening of the connective tissue within the gland. 
The head of the pancreas ia especially apt to be thus aflected. 
When the gland-tissue is thereby destroyed and atrophied the organ 
as a whole becomes smaller. Indurative pancrealitts is most 
commonly secondary to inflammations of contiguous parts, such as 
the peritoneum, common bile-duct, or stomach (in gastric ulcer). 
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In other cases the cause seems to be retention of the secretion or 
the presence of concretions in the duct. It is rare as a primary 
afifection, though it is said to be sometimes a result of spirit- 
drinking (Friedreich), and of syphilis congenital or acquired. 
In a few cases gummatous nodes have been observed. 

Tuberculosis of the pancreas is very rare ; though in cases of 
the general affection caseous nodules are occasionally met with in 
the gland. Tuberculosis of the lymphatic glaucis embraced or 
overlaid by the pancreas is less common. 

Carcinoma is the chief of the primary tumours found in the 

Eancreas. It usually gives rise to hajd dense nodes seated in the 
ead of tlie gland. Soft medullary and colloid cancers are rare, as 
are all forms affecting the middle part or the tail. Sometimes 
however a cancer starting in the head invades the whole gland, 
transforming it into a single tumour which may reach a great 
size. The cancerous infiltration may extend into the surrounding 
tissues, invading thus the common duct, duodenum, stomach, gall- 
bladder, spine, lymphatic glands, peritoneum, liver, etc. Numerous 
metastatic growths are frequently formed in the parts named. 
When the common bile-duct is attacked retention of bile and 
jaundice may result ; and the closure of the canal of Wirsung may 
lead to cystic dilatation of the secretory ducts in the tail of the 
gland. The adjacent veins, such as the vena cava, portal vein, and 
superior mesenteric vein, are sometimes encircled and gripped by 
the cancerous growth ; the result is thrombosis or other serious 
disorder of the circulation. 

Primary sarcoma of the pancreas is extremely rare. 
Of secondary growths carcinoma is again the only form that 
needs to be mentioned. Cancer of the stomach and of the duo- 
denum are those which rqost frequently induce the like in the 
pancreas. Metastases derived from cancer in more remote organs 
are much less common. 

On pancreatitis see Crcveilhier (Aiintomie path, part sv, vol. i), Klob 
(Oetterr. ZeittrMr. f. p-ad. lleiU: vi 1860), Birch-Hi bschiteld (Arrh. d. Utilt. 
187S), Nath-vs (Medical Tme* 2, 1870), Chiari (Wien. med. Woch. 1876, 
1880, Jfed. Time* 1, 18f«). Fraekkel (Zfilielir. f. Hia. Mid. 1882). Chiaei 
observed io several cases complete necrosis axA seporatioQ of tlie pancreas. 
Id one case the pancreas -naa entirely broken down, auii eacapiug by a 
perforation into the iiitestioe was poasiid per anuin. Thin putieut (vrho 
roooTered) was suffering at the time from gall-stones, bo it is possible that 
the BUpptuntive inflammutiou of the pancreas was secondary to luflummAtion 
of the Dile-ducL 

On cancer of the pancreas see Fhkrichh {KliuiJ: d. Lthertrnntk. Diwua of 
M« littr 1 Loudon 16€0), E. Wagnes (AroK. d. Hsilk. 1661), LOcke and Kle^ 
(FtreA. Arch. voL 41), Davidsohs (t'e6. Krebi d. Baudmpeieheldr&ie In. Diss. 
Berlin 1872), StrOmpell (fleWircA. JrcA./. Hin. Med. xxii), Moorb(5( Earth. 
Ht)*p. Rep. 1881, 1882), LiisCH {St Pcterihura. med. Woch. 1883), Wksbnek 
{VinSi. AnA. toL 93), Chiari (/'raj. m«t Woch. 1883, a case of secondary 
sarcoiua). 





^1 


^^H INDEX OF AUTHORS CITED ^^| 


^^^^P. (The r.umtv'i 


lu the ^^^^^H 




Block ^^^^1 


Addison 261 


Boaa 262 ^^^^H 


Aflanaaiew 400 


Bochdaick 430 ^^^^H 


Alexander 47U 


Bilok 400 ^^^^H 


Amaz&n BOT 


Bshm 467. 470 ^^^^H 


Aradt 316 


Bdhme368 ^^^^H 


Amoia23C,839, 312, eOl 


Boho, 333, 433, 434. 4»9 ^^^^H 


AinoH437 


Bollinger 263. 40U, 133, 430 ^^^^H 


AmsKin 2G2, 437, 133 


BoBtrQm 262. 356, 897 ^^^^H 


ARBmus 271 


B^ttclier 260. 430, 491 ^^^^^M 


Aaerbftch 2R5 


Boachard 802 ^^^^^| 


Aufrecht 391. 46n, 499 




AuBpili 388, 3U2 


Braalt 490 ^^^^H 




Brenner 460 ^^^^^^M 


Babosin 39? 


Brctonnean 42.> ^^^^^^H 


Balfoiu348 


Brieger 470. 198 ^^^^^| 


Bambergcr272, 279. 493 


BHyht 278, 388, 499 ^^^^M 




Brinton 460 ^^^^H 


Barker 815, 437, 438 


BriBtoire 29S. 496 ^^^^H 


Sarlow 327 


Brodawaki 391, 490 - ^^^^H 


B&mreU308 




BascbSSS 


BrUcko 2d3. 463 ^^^^H 


Bateman 400 


BniDB 399, 434 ^^^^H 


Baaar 490 


Biiekling ^^^^H 


BSnmler 327, 441 


Bi>dd 453, 460, 498, 6O0 ^^^^M 


BaamearteD 255, 295. 31-1, 312 


Bahl 271. 272, 279, 43B, 439 ^^^^H 


Biiin 412 




Behretid3£9, 392, 412 


Bnr^i 363 ^^^^H 


Beigel 897 


Burkxrt 282 ^^^^^H 




402 ^^^H 






BBneke 272, 278, 21^.. 492, S10 


Cadet 261 ^^^^| 


Bennett (HuRheBt 260 


Caill^ 600 ^^^^H 


Bergmaiui 34S, 479 


Carl 498 ^^^^H 


Be«niera22 


Canpar 467 ^^^^^^1 


Biohat 266 


Catiano 262 ^^^^H 


Bidder 486 


ChalUnd 513 ^^M 




Charcot 260. 803. S03, 304, 363, 499 V 


Bierhoff *71 
Biermer 261 


Cheyne (WatnoQ 361 H 
Cbbri 391. 396. 404. 615 H 


BUlard 433, 439 


CbristiwQ 259 ■ 


Bairotb 331, 824, 334, 344, 346, 438 


Chiucli 302. a:m ■ 


Binz 490 


CliTOatek 600 ■ 


BiKh.HiraDhte1d 262, 295,320, 827, S2R, 


Clarke 437 ■ 


368, 391. 467, 4*), 496, 500, 602. 515 


Coals 474 H 


BiiKozera 252, 2G0, 201, 263, 317, bI9. 


Cohnhcim 201. 377, 279, 324, S'JS, 344, ^| 


400 


351, 425. 460, 484. 4110 ^M 



^^^^^" INDEX OF AUTHOES CITED. 355 ^M 


iTIie mimbtrt n/er U> tht artieta) | 


Coleman HO 


Foi (Tilbnry) .385, 402 ■ 


Colin 262 


Fdi (WitBOD) 460 ■ 


Coliicci 4!I3 


FTBenkel 490. 515 H 


Coapland 361 




Cordua 349 


Freridu 490, 496, 496, 600. 604, 510, 5iG fl 


Cornil 358, 292, 336, 329, .132, 342. 3ii. 


Fieund 500 ^M 


3S1, 425, 471, 490, 4<Jl, 498, 600 


Friedlandcr 295. 309, 391, 39^ 474, 47D ^M 


Cont; 266 


Friedreich 320, 492, 613. 516 ^M 


CreishtoQ 495 




Criq. 471 


CaBky 474 ^H 


Crooke 474 


Uamgee 268, 259 ^H 


CruToilhier 61 j 


Garrod 259 ^M 


Cumow 514 


Gebei 377, 380, 397 ^M 


Czeniy 308, 359 


Gee 327 ^M 




Georjevic 315 ^M 


Damaschino 470 


Oerhardt 327, 397, 460 ^H 


Dwn»ch 392 


Gibler 384 ^M 


Dsttwjler 4fiO 


Gierke 434 ^M 




Oies 487 ^M 


Dabove 437 


Giovanni 292, 299 ^^H 


Demi4rille 399 


Gombaalt 498 ^^^H 


Demme 261. 433, 15J 


G oodhart 302, 490 ^^^^H 


Denia 439 


GoBsdin 438 ^^^^H 


Desert 315 


Uowera 260, 29S, 32S ^^^^H 


DcBWiit437 


Giawitz 279, 436 ^^^^H 


Hilg 271 


GTeenBeld 271, 295, 328, 502 ^^^^H 




GrieaiitBer 502 ^^^^H 


Du Caatel 272 


358 ^^^^H 


Dnckiraith (Dyoe) 400 


Grab; 411 ^^^^^M 


Dnhring 859, 307, 377. 392, 306, 399 


U abler 600 ^^^^^| 


Dunute 25S 


Guillebeau824 ^^^^^H 




279 ^^^^^1 


Ebeith 281. 282, 316, 326. 328, 032, 344. 


aiin3bure4So ^^^^^M 


474, 492 




Eclier 408 




ElirUch 260, 261. 262, 2'J3 


HaW^hoD 498 ^M 


EiebhorM 2C1, 274, *07 


Uaeckel 318 ^H 


Eicblcr 304 


RaiRbC371, 383 ^H 


Eichstcde 412 


Haliord 362 ^H 


El8Bg8«r 463 


Hall 391 ^H 


Eppinger 307. 490 




Erb2W) 


Hanimericb 439 ^M 


En)uui4a0 


Hanot 498 ^M 


Eaoff 397 


Hard; 397 ^H 


Eulenbnrg 397 


T. UarUngenSe? ^H 


E»e 441 


Hart 358 ^H 


Ewald 279, 453 


Eauser 460 ^M 




Hayem 263, 360, 361, 496 ^M 


Pagge (Hilton) 277, 309, 399, 400 


Uebra 859, 364, 377, 388, 399. 397. 400, ^M 




406, 412 ^M 


FehleiBGQ 376 


Heiuemann 495 ^H 


Pelti 479 


Keilet 315, 396 ^^^^M 


Fenwick 453, 460 


Hertwig 348 ^^^^M 


Farreiii 511 


UcBohl 306, 491 ^^^^^M 


FeoertitRck 261 


Eenbnor 295, 126, 444 ^^^^^M 


Fiedler 504 


Hilli« 392 ^^^^^H 


Fildme 262. 457 




Fiwhel 820 


Hintzen 500 ^^^^^H 


Fleischer 260 






Hii«ch 431, 49? ^^^^^1 


Flonmoy 26G 


^^^^^^M 


Fol 2ES. 361, 313, 498 


HlavR490 ^^^^^^H 


Ftirrter 371, 404 


Habson S6I ^^^^^^^^^^^^^H 









1 


^H 




356 INDEX OF AUTHORS CITED. J 


^M 




lTh,„ 


mtfrs Tff 


r to the articki] | 


^^H 




Eodfildii 33S. 314 




LttDR 376. 393 4 


^^^^H 




HoHnmnn 4B2 




V. LiLDgenbeck 295, 346, 435 






Holmes 808 




Langer 304, 396 






Hoppe-SBjlor 258, aj9, 263, 509 


Lanjihaos 287, 290, 328, 839, S43, 


su, H 




Hutrer 277, 296 




345, 399 






Eubl 85S 




La»Ra[ 407 






Bulke 4S7 




Laveran 277 






Hmnfaert 343 




Leber 440 






Humphry 559.437 




Lebert 490, 495 






ButcbinBon 400, 402, 441 




Lfiger 292 

Legg (Wickham) 490. 498 


^^H 














T. Ins 331 




Leicbtenstem 258. 469, 479 






Israel 279, 292, 299, 43Q 




LeitE 425 






Iwanowsl^ 277 




Leloir 866, 397 
L6pm8 26I, 314 


^^H 




Jftcoond 392 




Lesser 962, 315, 383, 457 










Letzericb 474 






JacobBon 2136 




Lenbe 360, 2G3. 453, 460, 470 






Jsbn 293 




Lewascbew 299 






Jamieson 376 




Lewin 867 






jftrianh ana 




Lewinski 315 






JobnaoD 279 




Lewitzky 490 










Leyden 262, 281, 284, 288, 490 






JoU J 200 




LJchtheim 262 






Jonge 288 










JUrgensen 2Gu, 453 




Limnn 457 
Liooville 302 


^^H 




EapOBi 359, 3C4, 3G3, 3GC, 376 


377. 378, 


Litten 261, 321, 484, 498 






380, 383, 384, 392, 396, 397 


399, 400, 


Liters 465 






403, *0e, 407. 410, 4U 




Loreni 371 






Kelach 263, 334, 602 




Loach 314, 515 






Ker479 




Lotzbeck 439 






KeT460 




Lilcke 515 






Kienet 296, 502 




Ljon 358 






Klebs 260, 262, 281, 308. 314, 


315. 343, 








891, 400, 437, 440, 448, 460, 


490, 495, 


Maas 258, 437, 439 






504.513,514,515 




M^Connell 495 -^ 






mcin 318. 320, 474 




Mackenzie (Stephen) 361 






RIenke 440 










Hob 515 




Magitot 441 






Koob 890, 473 




Maier 261. 271, 283, 299, 454, 45S 


470 ^M 




Koobcr 4G6 




Malasaez 261 






Kom 31H 




Manfred! 400 






KiirteJGO 














ManaeU-Monliin 266 






Kpster 292, 209, 316, 391 




Manson 315 _ 






ErafrtS02 




Marehand 262 






.EranBi471 




Martin 296 






Kri(««ra72 
Knndrat 453, 470 




MasiUB 361 








de MaBHj 358 






Knniel 268, 817 




Matterstoek 471 






KQMmai.1 292, 453. 470 




Mauriao 487 






KUsaner 498 




Majer 463 






Kybar 326, 397 




Mejer 288, 292, 387, «4 
Mayr367 


^^H 




Lnftobe 368, 261 




Miller 440 






Lftbbfi 309 




Moore 402 






L»borde266 




Moore (Nonnau) 515 






Laenneo 49S 




MoriBon 400 






LuDBercBDi 277, 295, 304, 500 




Mosler 260. 262, S22. 327, 328 






Landau 458 




Mott (Valentine) 309 






Landerer 454 




MoiOD 277, 297, 490, 500 


■ 




k 




^ 


H 



Pr 


INDEX 


OF AirrHORS CITED. 357 ^M 




(77« 




\bers TeftT to the artkUt) ^^| 


Miigge 296 








Ranclifuaa 271 


Miiller261. 273, 4G0 










Muuk SS2, J9U 








Raycr 383 










MuroD 266 ' ' 








V. Becklinghausen 349, 392, 397, 338. 
399, 439, 453, 611, 514 


■ Nathiin Glo 








Iteesa436 


H Saunja 153, 490, 504 








IUIin468 


H Nanwerck asl, 455 








Beil 271 


F NedopU 437 








BcisB 490 


" NeelBcn 316. 858 








Beubold 436, 439 


Neiaser 2G2 








Richaud 498 


Nelaton 399 








Bieilel 355 


Neligan 437 








BicN 263 


V. Nenc;ki 479 












. 359. 


363 


:, 364. 


Roberta 513 


37ti, 383, 397, 406, 409, 440 






BobiaaOO 


Nicatt 498 








Kobinson 376 


Niedeo 313 








Rokitanskj 371. 514 










liosenbaah 262, 284, 453 


NoUu>Bg«l 470, 479 








Itosa3S3 

Both 303, 304. 305, 4G4, 510 


Oellerass 










Oertel42G 








ItooU 495 


Orth 271, 285, 292, 324, 334, S42, 482. 501 


Hoy 379, 318 


OMikoTflzky 490 








llubonl 613 
Ruppert 266 










HusscU 361 


Pan um 460 










Pajne 504 








SabonriQ 498 


Poftoock 371. 272, 309 








SalkowBki 479, 490 


PeDZoldl260, 261,453, 464 






Salter 441 


Pepper 614 








Salvioli 360, 318, 498 


H Psria 316. 400, 501 








HamueUou 277 


K Peters 332 








Bandera 259 


B PeteisBeii-BorBtel 510 








tJauderaon (Btttdon) 338 


V Vetten 316 








Hansota 282 


■ Pfitzer 30B 








ScLiLfer 201 










Scholber 367 


Poafick 260, 261, 262, 266, 268 


,302 


1,314, 


Bclerer 259 


322, 328, 349, 436 








Sohmidt 263, aSl, 486, 493 


Popofl 438 








fJchoDlain 409 


Posner 403 








Schreinor 360 


Poster 437 








Si^liuberg 479 


Potoin 343 








T. SchultheBS.Bechbcrg 277 


Pouchet 261 








Schultz 256. 256, SOS 


Ponlin 292 








Schultse 253 


Prince 513 








Seholtzen 490 


Prior 472 








SoliQll! 344, 358, 490 


Pullar 359 








ScbQppel 343, 191, 600, 604, 610, 613 


Pntiata 346 








Sebiitte 491 


Putjatii. 277 








fichwarck 470 


PUtz 433 








Sflhweieeer 288 


Pye-Smith 261 








Schweninger 425 
Hcliwimmpr 437 


Quain 495 








ScriLa 260 


QoiDfike 361, 268, 304, 


315, 


317, 


350, 


Seits 473 


460,481 








Senator 278 


QuiDqtuDd 261 








Senrtlcbf n 356 
Simon 400 


Raab 255 








Simons 498 ^^ 


Itaovier 25S, 261, 292, 


328, 


333, 


435, 


KlnvjanBky 266 _^^^^H 


SOO 








Socolofr 320 ^^^^^H 





H 


HP^H 


^H 


■he ni 


\iinhtri TfJ, 


m thf ^^^^^^H 


^H SojkB 26G, 334 






Yoit 4B5, 490 ^^^^1 


^B ^P^<^ ^'73 








^H Spielberg 4Sa 






WaHnet 316. 337, 35B, 883, 43S, 486, ^H 


^H BpiUiDg 260 






170, 491. 496, 500, 615 ^H 


^H BteSen 601 






T. WBhl 453 ^1 


^H Sterner 171 






Waldeyer 260, 316, 358, 400, 504 ^H 


^H BtiUing 315 






Waldateia 261 ■ 


^H StShr 442 






Warden Vtl ■ 


^H Btroganow 3S2, 380 






Warren 399, 402 H 


^H BtrtimpeU S15 






Weber 437, 438, 500 H 


^H Burrs 4<JS 






Wedl 140 ■ 


^m SottoQ 279 






Wegner 315, 137. 438, 490 H 
Weiduer 383 H 


^H Tslmn 292 






Weigert 268, 296, 3U. 324, 371. 388. H 


^^H Tappeiner 2S2 






435, 501 ^H 


^H Toroffi 271 






Weir 437 ^| 


^^H I'anUiu 377 






Wemich 474 ^H 


^H Tarlor 261, 157, 490 






Wesener 515 _^H 


^m TeppelS2T 






Wever 337 ^^i^^B 


^H Teaflel <98, 512 






Wejl 190 ^^^^H 


^H Thierfelder Su8. 490, 495, 198 




Whitehead 470 ^^^^^H 


^H Thiersch 409 






Wbitle? 600 ,^^^^^H 


^H Thin 376, 380, 392, 100, 403, 407 




^H Tboma 358, 261, 272, 288, 392, 


167 


Wieger 332 ^^^H 


^^H Thorapecken 493 






Wieukowaki 315 H 


^^^1 TiUmiuiiiB 255 






Wiktorovsk? 460 H 


^H Tizzoni 261, 317, 192 






Wilkg 261, 377. 297, 321, 328, 491, 500 H 


^H Tuuton 371 






WUsDD (EratimiiB) 40H H 


^H Ttaabe 379, 195 






V. Winiwarter 392. 313, 316, 43S, IKO H 


^H Treiat 437 






Winkel 262 H 


^H Treves 343 






Winogradow 319 ■ 


^H Tiompetter 292 






Wintemit/ 367 ^| 


^H TrouBSoaa 2G1, 336, S14 






Womer 471 .^l 


^H Tomei 277, 315 






Wtx>dT,-ard 470 ^| 


^1 Utma 371, 386, 388, 104 






Wooldndge 253 ^H 


^H UBhoQ 110 






Wnlff 504 ^^H 


^H UBkow 277 






Wunderlich 343 ^^^^H 
T. WysB 383, 490, 498, 61J ^^^^^1 


^H TaiUard 316 








^H Tullat 332 






Zaeslein 261 ^^^^H 


^B Vanlair 261 






Zabn 252, 261, 425, 463 ^^^^H 


^B Yariol 137 






Zander 279 


^H TeineaU 102 






Zenker 260, 261, 301. 149. 490, 498, £13 


^H Virchow 253, SSO, 273. 


387, 


2il9. 805, 


Ziegler 365, 268, 277. 281, 288, S7S, 37«. 


^H 311, 336, 338, 332, 334, 


,343, 


344, 392, 


388,137,444 


^H 399, 100. 125, 437, 438, 


139, 


141,467, 


V. Ziem«Bei> 449, 4C0 ^^ 


^H 460, 1B3, 496, 600, 514 






Zunder 4'JO ^H 


^H Yoeel 437 






J 



^^^^ INDEX OF 


SUBJECTS H 


^F {Tlu ti«mbtr> rtf 


to th4 artUltt) ^^1 


^ al>Qorm«litieB of the heart 270 B^n 


fttmemio neerosig from atheroma 300 ^^| 


iibaaesa, alveoliu- 440 




flbBceaa of liver 493 eigrj 


auchyloatoma du^xleuale 479 ^H 




auuurvam eh. it: ^^| 


^ Bpleen 322, ;i-i4 


diaaeotiag 309 H 


H. BWniftch 457 


fitke 308 ^H 


^H . louBila 442 


of heart 284 ^H 


^H — tuberoulouB 428 


FiDBUTTamal varix SOI, 311 ^H 


^V alwocptiDii b; peritoneniii 34'J 


eugiua 442 ^H 


^ of BBronfl Kfiusion Sryi 


Ludovioi 4*7 ^H 


acaruB acttbiei 413 


angioma 312 ^H 


fti^horioa Schdnkinii 410 


. of liver 604 ^H 


Bchroma 365 


of mouth 438 ^H 


aciilB, ooiTOfiion by 450. 457 


orEkiD401 ^H 


UI1I3 40S 




. ■lb(da404 




meulagra 405 


Bimp]ei405 ^H 


— roBJiaea 360 


BpeeiiioS90 ^H 


BebttceB403 


amia, imperforate 464 ^H 




aorta, aneuryEm of 303 ^H 


■ Addison's dineitra 362 




H udenia 323, 314 


inflammctioii of 'iVl ^^| 


H ftdenoMrcinoma 431, 4G2, 476, 513 


primitive 270 ^H 


^B Bdeaoiu, false 433 


aortic bolb 270, 271 ^H 


^H of inWBtino 478 


aortitis, aouto 292 ^H 




aphthae 4B3 ^H 

apoplei; 304 ^^^^H 
paacreatio 513 ^^^^^^H 






MgkKropih 479 


archenteron 34a ^^^^^^1 


ague-cake 321 


area CoIbi 407 ^^^^^| 


air in blood 265, 36G 


arRjria 3(12 ^^^^^H 


■Ibininn 866 


arterial trunkH, defectti of S7l ^^^^^H 


olimentarv tract Sect. Til 


urterial haematoma 308 ^^H 


allalieB, corrosion bj 450, 457 


arterio- capillary fibroBiB 279 ^H 


alopecia 407 


artenolea, hjalioe cbaoge it ^98 ^H 


BlTeoUi at>»ceBE 440 


arteritiB 291, 292 ^H 


H aiUoid of liver 5i)7 


deformaQB 299 ^H 


^m ftmyloid change of heart 273 •- 


, BvphiUlic 295 ^H 


■ liver 4BI 


BscariB lutnhriuoidea 479 ^^| 




mj-Btai 479 ^1 




^H inneoos msmbrane 


ai^ites 350, 497 H 


H 


aiLteatoBifl 403 ^H 




atheroma caosiiig anenryem 302 ^H 






— •— '->""l»im276 ^H 


^m anaemia 258, 261 


'^. IT ^1 


^r of liver 483 


^^^^ 



Bllicromatoas nloei 297 

fttreaut am Hi 

o( great veascU 271 

atrophio pigmeutui? inituration o: 
atomaoh 456 

oirrhosi* of liver 493 

ktroph^ in mouth 437 

of heart 273 

intestine 468, 470 

liver 483, ch. Lvitl 

■■■ acute yellow 499. 490 

lymphatic glands SSI 

macouB membriiue 417 

Btonmeh 455 



ftntochtlionoiu thrombus 253 

bacilli in cholera 473 

of anthrax 390 

-tyjihoid 474 

bncIlluB of tubccole in glands 313 

vesseU 296 

bncon liver 491 



OF SUBJECTS. 

re/fT to the articla) 
blood, a tissue 3S1 

air in 265, 266 

— — chanttcB in ch. iil 

coagulation of 252 

if composition of 251, 258 

corpnficlea, changes in cb. it 

hyperplasia of 25B 

impuritiea in oh. v 

parasites in 265, 2(i6 

-plates 232, 261, 369 

vessels, wounds of 256 (see veEsels) 

blood and lymph Sect. I 

tunclioDB of 251 

bloody sweat S61 

lilutplSlteben 252, 261, 263 . 

body-cavity, development of 318 

boUa 405 

botlmoceplialaH latns 479 ' 

brain -disease, lymphatics in 9fl9 { 

liright'a disease and cardiae hypcrtrop]^ 






I 325 



bacteria in ealan-h 420 (see bacilli, i 



— endocarditis 281 



estine 479 



- leprosy 31)2 

- lympluitic glands 335 

- pemphigus 381 

- phlegmon 390 

- purpura haemorrhagica 361 

- Bmall-poi 388 

- eplenic abscess 322, 321 



bacterilmi decalvans 407 

baldness 407 

borhur's itch 411 

bedsores, gangrenous 390 

belladonna-rash 367 

bezoara 479 

bile in blood 259, 268 

bile-ducts, cancer of 603 

— ~ inllammations etc. of ch 

new-formed 497 

bile-pigment 481 
in gall-atones 503, 50i 

bilharzia in blood 265 

biliaiy abscess 493, 495 

colio 510 

concretions 508 aqq 

hepatitis 498 

bilirubin 26S 

- — in gall-stones 508, 509 

bilivordin in gall-stones 50H, 509 

bleba 370 

blisters 370, 371, 372, 381 



279 



— vascular hyper- 



trophy 21 
b. -on zed skin 3G2 
brown atrophy of heart 273 
bubo 391 

hard ayphihtic 342 

suppurating 337 

bnm, blisters from 370. 372. 381 
biiTDB. effect on blood 262 

cadaveric poison 390 
calcareous deposits in bile-ducts 606 aqii J 
■ — ^__ — . — pancreatic doctt [ 



calcification of lymphatic glanda 333 

thrombi 254 

vessels 288, 297 

calculi, biliary 508 sqq 

intestinal 479 

. pancreatic 511 

calculus, salivary 448 

callosities 391 

canal of Wirsnng 513 

canalisation of tlirombus 255 

canals, hDiary 480 

cancer, endothelial 310, S58 {see can 



- of lymphatic glands 317 



. skin 405 

cancroid 402 
dry 104 



miSM 



CQutharidea, blisters from 381 

■ — (irastrio ulcer from 469 

capillary aneuiysms 305 



capauJD of Qhssoa 48 
caput medusae 197 
carbonic acid poison! 



^^^^^^^^^^^ OF 


SUBJECTS. 3G1 ^1 


[rite mimberi' rtj. 


tr to tht aniclt$) ^H 


oarboDio oiiile poisonine 233 




carbuncle 105 


of mouth 133 ^M 


cHrclDoma ol mte^Uni^ 478 (see concci) 




_ liver 51)3 


concentric hypertrophy 278 ^M 


. mucdns membraufl 431 


concretio pericardii 353 ' ^H 


■ oeaophagos 451 


concretions, biliary 508 ^^M 








pancreatic 511 ^H 




salivary 448 ^M 




stoiDBoh IGl, 162 




cardikc ganglia, changes !□ 2TT 


■ — endocystic 400 ^H 


hTpertropliy and renal diseane 


latum S7'J ^H 


279 


congenital hemia 46S ^H 


hypopUsin 273 


ej-philis of liver 600 ^H 


■ maUormationB 271 


congestion of liver 483 ^H 


poljpuB 253, 277 


of spleen 310 ^^^^M 


thrombo8is 253 


contraction of stomach 154, 160 ' ^^^^H 


caries of teeth 440 


copailia-rash 367 ^^^^^^^H 




cor TiUostmi 852 ^^^^^^| 


_ 842 


corns ^^^^H 


■ catarrh of iut^stine 470 


comu cntanenm 394 ^^^^^H 


B mucoua membrane 120, 421 






corpora Aiantli, degeneration of 276 ^^^^^H 


^r ■ Htomach 451! 


corpuscles, changes in cb. Tv ^^^^^^^| 


catarrhal ■toinatitiB4»3 


corrosion of oesophagus 450 ^^^^^^H 


caveruonB angioma ot liver 504 


stomach 457 ^H 


cellnlitiB 3'JO 




central rud atrophy ot Uver iBA 






■ obancre (bard) 391 


brone 433 ^M 


^b -^ — — {soft) or chancroid 301 
■ Charcot's errstala 260 




"'S"" ■ 


H cbicken-pox 3HS 


stomach 467 ^M 




crural hemia 46fi ^^H 


■ chloasma 3G2 


cnislae 368, 373 ^M 


■ chlorosis, anaemia of 258, 2G1 


cunicuUiiiKBbieBll3 ^H 


H hypoplasia iu 272, 286 


cutis acnca 362 _^H 


■^ cbolec;«titis512 


cyanosis 271 ^^^^M 


cholera 473 


cyanotic atrophy of liver 183 ^^^^^^H 


anhydnwmia in 258 


cylindrical aneurysm 301 ^^^^^^H 


cbolenteriii in gall-stones 508, 509 


tystic hygroma 438, 43<J ,^^^^^H 


chronic ulcer of stomach ISO 


~ Eareoma448 ^^^^^H 




cysticercoa of heart 285 ^^^^^B 
^_ Bcrous membranes 318 |H 


ebjlons ascites 350 


cicatrix in blood-vessel 255. 256 


cvsts of intestine 461, 170 ^H 




of jawa 111 ^1 


cinnkbu in blood 266, 367 


biliary 511 ^^M 


cirrhosis of liver 197 sqq 


mucous 422, 439, 416 H 




paoorealic 611 ^M 


' — ' pancreas dio 

ciraoid anenrjsm 301 


ciayitics 407 




clavQS sal 


d^indrifl 403 ^M 


clots, poat-mortem 253 


decubital ucorosis ot pharynx 460 ^H 


cloudy snelliug of heart 274 


— — akin 380 ^1 


— ■ Ii^er48S 


detects of the heart 270 ^M 




vessels 271 ^H 


^ coal-dnat in blood 265, 266, 267 


dt't'encratiouH of heart oh. viii ^H 


K coeliac Qai 472 




H colic, biliary S 10 




H colitU 471 




■ colloid cancer of intestine 478 


pancrea* 511 ^^_^H 




— spleen ch. iil ^^^H 




^1 --, alveolar 507 


_ vessels isb. xii ^^^^^H 



362 



INDEX OF SUBJECTS. 



[Tilt nuinheri rtj 
dtmodex rolUculoruoi JU-l 
dental OBteoma 441 
de^titigerous cjxtB 411 
■lermatitia ch. xxxviii 
. — contupifonnia 367 

eifuUativa 377 

derma tol^Eia 999 
dernmtomycaGJB 409 
dermoid tumonre 353 
dcBiiuamatioii 373 

destruction of blood-coipnaclen 2C2, 2G8, 

818 
deiiocardia 272 
diabot4!B, lipaemia in 269 
diaphragmutic grooves on liver 483 

hernia 467 

diffuse aneurysm 301 
dilaCatioa of bile<diict3 SIO, Gil 

capiUaries 306 

heart oh. ii 

iutealire 4(18 

oenopliagus 449 

paoereatic dnutB 514 

Btomach 453, 454 

diphtheria 413, 444 

iiud mjooBrditis 2S4 

diphtheritic endooardicia 281, 282 

— — iudammution of intestine 

470 



9 the 



<») 



eflloreBceoce of Bkin-disoaae A6^ 
elfuBion in suroua oulitiea 360, 351 
elephuutiasis arabum 315, 31)6, 396 

congenital 399 

— ■ . — graeoomm (sea leproBj) 

of lymphatic glanda 341 

emboliu atisoesa 267, 2tj7 

aneuryam 303 

embolus 267, 263, 2()7, 282 

of epleen 324 

empyema 354 

eaoephaloid (medullary) cancer of etom- 

ach 403 
euchondromo of skin 401 
endarteritis 293 
endooardilia ch. i 

endocaj^um, degeneration ol 2TS, 970 
cnilocystic ooadyloma 400 
eodophlebilia 293 
eniiolhelial caaeer 316, 339 
Giidotheiioma 316 

melajiodeB 604 

endothelium of aeroua cavities, itaDfttDn 

348 
vesaala sa imporily in 



^318 

disaocting-room wart a 300 
direrticula of intestine 464, 468 

oeaophngufl 44U 

dochmiua dnodenalls 479 
dropsy of gall-bladder 611 



n of Bi 



a 360 



dr; inOamj 

362 
ductoa artcHosue 271 

Botalli 271 

duodenitis 471 
duodenum, ulcer of 471 
dyschcomatosis 362 
dysentery 421, 472 

hepatic abeccss in 






t3et 



echinococttia of heart 286 

liver 507 

Beroua membranes 31 

eclasis 305 
ecthyma 385 
ectopia cordis 373 



Kpleen323 

enteric fever 474 
cnteritiB 470 
enterocyatoma 464 
enteroliths 471, 179 
enteromycoBig bacterilica 477 
eosinophilouB cells 260 
epbelis 362, 398 
epidermal peojla 398 
0{>idermidophytoii 3T6 
epithelial catiinh 430 
epithelioma (ndenocajcinoma) 431 



u 400 



cpuhs 438, 441 
erysipelaa 375 

erysipelatous BtomatitiB 433 
erythema 360, 36G 

mnltifonoe 367 

nodosum 367 

essential anaemia 258 
€lat mamrloniil of Btomach 450 
euxtaciiial; valve, development of 370 
exanthemata, rnnh in 367 
eioeutrie hjpertruphy 978 
oifolifttive dermatitis 377 
eitraueouB matters in blood 366 




IXUEX OF SUBJECTS. 



{The namber$ refci 
extTBaeoQB matterB in IjinphaCtc glimda 

cli. IIVII 

eiudatiuu from aeroaa meiubiaaeB 3G0, 

in Bkin-diseaae 3C8 

faecal abacesa 468, i71 

faeces, parasites in 17 'J 

false adenoToa 422 

false aneurymn 308 

falee membrauea in oronpoiu inflamuiik- 



blae meiubran«8 in 



IS inflammation R 



fat in blood 35!). 2G1, 26G 

tntty degtneratioa ol endocardinni 27S 

heart 274 



fatt; enlBTgement ot heart '27U 

hTer4B7 

ravas 410 
femoral Lomia 465 
feneHtration of valves 263 
[erro-albumiitouis S6d 
fibrin 2S-2 
fibrinogen 352 
fibrinoplaatin 3&3 
fibrinous blocks in spleen 324 

iuflammationof setottaiUrfaceB 

ASS 
fibroblastic cells in organisation 3^5 

fibroid iuduRitioD of heart 277 

liver 496 eqq 

lymphatio glands 



flbToma uDlluBcuia 3\i'J 
fibroneuroma 6(14 

BbrooB hyperplasia of liver 496 sqq 
lymphatie glands 



Slaria in blood aSB, 395 
" a in ano 471 

, salivary 443 

floatiBg liver 4e2 
foetal inolUBioQB 1158 
foUicolar uluemtion 4^12 

Uleera 470 

(ollicnlitiB barbae 405 
foot-and-muuth disease 433 
foramen ovalo 270 
foreign bodies in l<i'inpliHtic glau 



■ to tilt arlielei) 
freckles 362, 398 
fongi in stomach 45!) 
fur of tongue 433, 437 
farfnraneona deaqnamatioi 
furuDculi 405 
fusiform aneurj'am 301 



inflatntnation of 512 

gall-atoues 603 
gangrene, bospital 390 
gangrenous bed-aores 890 

inflammation 426, 443 

gaatradenitis 459 

gastrio polj'pi 4S5 (see (tomaeh) 

ulcer 159 

gaeUitis 456 

gastromalaoia 453 

gelatinous canocx of stomach 463 

glanders of mucous memlirane 430 

glossitis 434 

gloBBOoele 437 

glossophytia 437 

glycocholin acid 461 

glycogen *81 

gonorrhoeal endoearditis 28 L 

grannlar (dtrhotio) liver 497 sijq 

greynesa of hair 365 

grutum 364, 404 

gnni-boil 434, 440 

giunmata ol he&rt 9d5 

. Uver 490. 500 

Bplean 327 



haematidrosis 361 
haematoblasts 252, 261, 363 
haematoidin 36d 
hacmatoma SOS, 861 

arterial 308 

■ o( pancreas E13 

haemoglobin, proportion in blood 358, 
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- after 



removal of spleen 311 
hoemoglobinuria, after liaemorrhageSd'J 
— — epidemic 262 



haemophilia, hypoplasia in 272 
haemorrliBge, aneurysmal 304 

Stoat muooas membranes 

416 
■ from serous membranes 



haemorrhages of skin 361 

' ' : erosion of stomach 45B 
- infiltration of liver 484 



ISDEX OF SUBJECTS. 



(The mwibd 
iiaemorrliagic iuQammation of eur 

iDStjibruiiGS 3^^ 
liaemonhoiclH 306 
linir, disorders of 407, 40tt 
}iair-ballii 479 
hair7 men IDS 
hairy tongao 437 
heart, abnormalitieB of 270 aqq 

— — aneoryBni of 2S9 

fttro|)hy of 373 

- degeneralbn of cli. viii 
- — - developmenl of 370 

dilatation of ch. ix 

bjpertrophy of tli. ii 

■ hjpopliisia of 272 

iuBummatiouB of cli. x 

lualformatioiiB of cli. vii 

miBplaced 272 

paraBitCB of 285 

rupture of 374, 277 

Bclenwia of 377 

eize of 273, 278 

Inmoura of 2tl,T 

heat, ellect of, on nkio 381 

blood 3(i2 

bopar mobile 482 

hepatic abecess 4U3, 494, i^S 

arl«ry, closure of 484 

hepBtitia ch. LI 

artificial 488 

■ ■■ ■ . biliary, 498, 513 
- — gummaloQB 600 

indurative 496 sqq 

purulent 493 sqq 

seqileBtrang 4'J8 

_— ijphilitio 4911. BOO 
— — - — tuberculous 501 

hernia 464, 4G3 

Leniial aneurysm 302, 303 

herpes circinatuB 3G7, 383 

iris 367, 383 

aimplei, labialis etc. 383 

tonsuruLS 383, 411 

BoBter 371, 383 

Lido-bound condition 3UG 
hirsuties 408 
hob-nailed liver 497, 498 
HodgUn's disease 338, 344 
borns of the skin 394 
hospital gongrtne 390 
Hunterian chancre 391 
hyaline change at heart 270 

lymphatic glands i 

veasdU 288 

hydatids of heart 286 

liver 607 

serous raembrBnes 358 

hjdraetnitt 258 
hydropericnriiiiim 350 
liydrothorai 3G0 

hygroma, cystic 438, 439 
iiypalbQminOBis 258 
hyperaemia of liver 488 



re/tr to tht aTticIti) 

a hyperaemia of mm 

-Blrin360 

spleen 319 

paasive 323 

is 258 

a of heart 278 

- liver 492 

- lymphatic e'^ids 311 

- mucous membrane 41 B 

Bkln 393 

spleen 328 

vessels 289 

iij-pertrichoaiB 408 

hypertrophic cirrhosis of liver 406 

hypertrophy of heart 278, 37D 

liver 492 

stomach 4C5 

tongue 437 



hjpIiamyceteB ic 






- veseels 289 



a 403 



icterus 259, 471, 498, 512 (> 

gravifl 490 

idiopalbic auaemia 258, 

skin-diBeaBeB 

ileitis 471 

imperforate anus 401 
impetigo 385 
impurities lu blood ch. ^ 
incarcerated hernia 4GG 
incompetence of the oa 
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270, 



induced thromhas 353 
indurated chancre 391 
induration of heart 377. 284 (see fibroid) 

lymphatic glanda 337, 310 

indurative hepatitis 496 sqq 

— pancreatitis 515 

infarction of spleen 324 
infective granulomala of mucous mem- 
brane ch. ZLVIl 

inflammations of gall-bladder 513 

heart oh. z 

— intestine 470, 471, 473 

liver ch. l 



- lyinpbat 
-- nioatb 133 



x3U 



- aotoua membranes ch. 







' 


^^^^^^ I.VDKX OF 


SUBJECTS. 365 


(The 


mlr™ r./ 


r to the artirhs) 








iagainal hernia 465 




pilaris 397 


initial KlerosU of KyphEis 331 






mJDrieB of liTer 482 




urticatus 867 


Bpleen 320, 328 






vessels aw 






internal beruia 467 




liueoe albicanCcs 364 






lingual psorittBiB 437 


intestiEal calculi i79 




lipaemia 359 


mycoBis 477 




lipoma of montli 439 






. — Bkin 401 


intestine ch. liv 










ll __^ iiycr 47fl 








eoncretiona of 479 




I,itlr6-a hernia 465 


hernia of 465, 4l)B 




livedo 3B0 




aqq 


llTCr Sect. \11I 


myeoals of 477 




amyloid 491 


pBraaitEB of 47'J 




anomnlies of 4SS 


ByphiliBof476 




atrophy of ch. ltdi 






degeneration of ch. tmn 


_ tnmoarflof47rt 




diBorders of circnUtion in ch, lth 


intima in thromboEiB 233 




^enlargement of 492 






floating 483 






gumma of 499, SOO 






hydatid of 507 

hypertrophy of 493 






spleen 318 




inflammations of ch. Lie 


inchiittia bcmia 463 






itch, barber's 411 






common 413 




parasites o( 507 

pigmentation ot 480 


jatindice 250, Sfi2. ^112 




structure ot 480 


catarrhal 471 




syphilis ot 439, SOO 


— from cirrhosis 409 




tuberculosis of EOl 


malignaiit 490 




tumoora of ch. LK 

wounds of 48a 


Iceloia 390 




livor 960 


Addidon'B 399 




T^mbardian leprosy 3ii7 


cicatricial 399 




la pus erj'themntosus 380 


keratoma 397 




of mouth 43,^ 

mocons membrane 430 


y Laennoo's cinhoBia 498 




skin 392 ^^ 


k lardaeeons liver 491 (sea amjl 


lid) 


throat 446 ^^^^H 


■ spleeo 396 




lymph, chances in 269 ^^^^H 




ymphatio 


functions of 251, 269 ^^^^H 


■ Tnda340"^'^ 




lymphadeniUB ch. umi ^^^^H 


■ lenticular syphilide 379 




lymphadenoiBB 344, 34iS ^^^^^H 


■ lentigo 303, 398 




lymphaneii^tasis 316. 396 ^^^^^H 


H leprosy 393 














with chancroid 391 ^^^^H 


■ leudn in acute atrophy of livet 489, 400 


Ivmpbalic gUnds Sect. UI ^H 


■ blood 359 




degenetationa ot ch. ^H 


H leneocythsemia 260 


















lediaemic hyperplaaii of uplee 


naas 




— — infiltration ot liver 480 


tnmoura of oh. ran ^M 


lenkoderma 3G5 






leakopathia 365 




morbid chanRBfl in oh. xvm ^ 


leukoplakia 4S7 




radioles of 3G9 


lichen 406 







INDEX OF SUBJECTS, 



{Tht numbers refer to th 



XyiayAiofaKotan 844, 343 
IjiBphonia. 338, 343 
malignant 260 



343, I 



mBcrocUeilin 313, 437 
luoctocjCi'B 3U1 
mrwrciBloBHn 315. 437 
malaria, nielatia^mia in 362 

spleen -chaniceB in 321 

laaironnationg of tlie heart cli. vit 

veneels 280 

maligDBDtadenonuilseeadeDocarcinonia} 

pustule 390 

malpighiau follicleB. new-rormed 319 

of spleen 317 

njul rosao (del nolr) 367 
nialurn senile arteiianiin 299 
niarasmic Ihrom bonis 2.i3 
marrow in leakaemiB 360 
measlea 367 
meat-poisoning 477 
Hcekel'a diT«rticulnin l(A, 465 
tnediBBtioal tntnoon S5H 
medullar; cancer of stomftch 463 

— — Ipukaemia 260 

inelaenn neonalonim 438 
melanavmia 263 
melsDOBarcoma of liver 504 
membranaoeons deujuamstion 373 
menta^^a, actio 405 



tDeiiophl«bitiB 203 
methaetDoglobin 250 

* In acuta yellow atrophy 490 
(see bacteria) 
' artcritiB 2U1 

- diphtheria 444 

- dysentery 47'J 



- gangrene of skin 3!<0 

- hepatic absceBB 403, 404 

- Ij-mphatica 369 

- phlebitis 291 

- purulent effaxioD 334 



syphilis 391 

microcjtes 261 
mioKioythaemia 261 
miarosporon furfur 412 
miliaria orystalUna 363 
milinrj aneurTBms 803 

sjphilide 379 

milium 364, 404 

of month 439 

milk-spot of perioarilium 353 
mitral Btenoais 288 
itiolet B63, 898 

Barooma in 401 

moUasoom bodiea 400 

eontagiosura 400 

—I elephantoid 399 




tiotu of 414 
a patches 879 
mucus carpusdes 414 
inugnet 436 
mumps 447 
mycoderma ■rini 436 
niycnsis microsporina 413 
Diyelogfnio lenkaemia 360 
myocarditig ch. x 

myomalacia cordis 277 i 

uiyioma of skin 401 ' 

CBOvua pigmenloBue 363, B08 

nails, dinortlers of 407, 408 

neck of hernial sao 463 

necrobioaia of vessetB 988 

necnigrnie narts 390 

necmsia of lymphatic glands 333, 837 

mucoUB membrane 417, 428 

■ pharyni 450 

— skin 389 

Teasels 388, 391 

neurotibroma 399 
neuromata, false 399 

papillary B99 

neuropathic papilloma 397 
nitrite of amjl on blood 282 
nitrobenitol on blood 363 
ntima 434 



obesity o( heart 979 
obliterating tlirombus 353 
obturator hernia 465 
occlusion of lymphaljca 815 

vesaelB 807 

n liver 481 



odontoma 441 
oedema of akin 360 
oenophaKUB ch. Lit 
oldium albiCHDS 436 



IXDEX OF SUBJECTS. 



{The numben Tfftr 



1, hernia of 466 sqq 

tnlieronloaiB of 356 

OQ^ohogiTphoFis 408 
onjchowyooBis 4(]8 

fftvosa 410 

tonsurans 411 

orgauiaatioD or thrombi 23S 
asteoma, aeatal 441 
OBtia. defects at 2 TO 
oxjnria vonnieulBria 470 

plichjdermatocele 309 

pfichjdetmia 393 

pRlate, soft oh. l 

panantimn 390 

pancreas eh. ltiti 

papiUona of mucom; mPmbrane 493, 44S 

— stomacli 465, 456 

paptUomats, isflanuimtorf 394 

nearopathic 397 

papulae 30G 
papular BjphiHdG 379 
parnglobulin 252 
pBiamoecium coIl 479 
parasites in blood SG5 

. — of imestine 479 

heart 285 

month 43G 

. liver 507 

akin ch. lul 

pai'chment-Bkin 364 
parietal thrombns 3n3 
paroDyahia 390, 409 
parotitic, epidemic 447 
paroxysmal hoemoglobinuria 2G2 
parulia 434, 440 
pearls, epiilennal 31IR 
is rheumatica 361 



pentonitis 3a3, 863, 304 

deformans 353, 4*4 

, tuberculons 837 

peri lyphli tin 471 
jwrniones 3t>7, 8S9 
peieehioe 301 
I'eyer'B palohes 34fi 

— in typliuid 474 

pharyngitis 443 
pboiyngocele 449 
pharynx ch. lii 
phlebitis 291, 293 
phleboUthB iU. 306 
phlegmonons indammation of mnooun 
membranes 427 

— oeMiphftgUi 

450 



467 



- throat 445 




lihlyctaenoneB 3ti 
fihosphonifl-piiiKoainit 434, 490 
phthiGix, minute aneurysms in 803, 304 

tubpftnlotiBplenriayinaoe, B67 

pigment in blood, 265 ch. v 

brown atrophy 273 

lymphatic glands 334, 83S 

pigmentary atrophy of li^er 486 

infiltration of Urer 480 

induration of stomnch 456 

pigmentation of Kkin 3G2 

piles 3116 

pits of small pnx 374, 387 

liityriaBia rosea 412 

— ■ rubra 374. 377 

pityriiuiis tabeeccutium 364, 403 

veraioolor 412 

plaquoi opalines 435, 437 

plethora 25S | 

plem'a, development of 348 

pleurisy 352, 353, 354 

, tuberouloos 367 

poikilocyt'jsis 261 



itestine 470. 478 
stomach 465, 456 
polypus of heart 253, 277 
polytrichia 408 
popliteal aneurysm 303 
porrigo decalvans 407 
portal vein, closure of 484 

ongargemeot of 497 
post-mortem clots 253 

chlorate on btood 262 



*" 




^^^^H 




368 INDEX OF 


^^^^^^^^1 




{The iimn>>a-i Tf 


fer to the ^^^^^H 




prokpBS of Che tongue 1^7 


rubeola 367 ^^^^H 




prurigo 377 


rupin syphilitica 360. 3BI ^^^^B 




pBeado-diphlheritix 42 J 


rupture ot heart 274, 277. 358 ^H 








psoriosiH 376 


- — ■ — BpUeo 32<). 826 ^H 




Byphililio 379, 435, 437 


veBHela 308 ^^_^H 






(hernial) 466 ^^^^H 










baemorrhagicB 801 


sac of hernia 40a ^^^^^H 




pBpnloMi SBl 


saocharomyces albicans 430 ^^^^H 






sacculated aneurysm 301 ^^^^^H 




scorbutics 361 


sago epleen ^^^^^H 




senilis 3U1 


salivary calculus 449 ^^^^H 




Bimplei 301 


fistula 448 ^^^^H 




Y»rioloBa3Gl.387 


glands LI ^^^^1 




pnrnlBntart«ritiB291 


snprophytes iu monlh 436 ^^^^^H 




oatairliiaO 


earconia of liver 504 ^^^^^^H 




hepatitis i93 






mjDcarditifl 281 


mouth 438 ^^^^1 




phlebitis 291 


skin ^^^^H 




pastQlse 3G8, 373 


^^^H 




pDBtulation 873, 368 


scabs 373 ^^^^H 




pustule, m&lignant 3Q0 


scales 373 ^^^^H 






war. sypbililic. of Itrer 4W ^^^^H 




spleen-change in 320, 323 


coarlntina 307 ^^^^H 






■cirrhus of atotoach 402 ^^^^H 




pjloruB, Bteoosis of 453, 454, 4C0 


sclerema neonatorum 390 ^^^^^H 




pjrogflllio acid on blood 263 


scleroderma 300 ^^^^^H 
sclerosis aC heart 2TT, 284 ^^^H 




(luinioe-rush 3<t7 


yesBela 303, eh. XV ^H 




tacsmoGP anenjjsm 289, 301 


EciorulouB lymphadenitis 33'J ^M 




mmila 439, 448 


ulcer 391 H 






scurvy 301 ^H 






' ' blood changes in 201 ^1 




■ -■ apeoifio feveia S«7 


Bcutula of lavuij 410 ^H 




ray-tungns 486 


Bcybala 471 ^M 






sebaeeoos cysta 404 ^^| 




Bjphilitic diseaEe of 476 


disorderi. ch. ILI _^^^H 




red atrophy of liver, acute 489 


WDrt 400 ^^^^H 




, central 483 


heborrhoca 103 ^^^^H 




red corpuaole^, genesii of 261, 318 






:__ nucleated 200, 361 






destruction ot362, 268,318 


atrophy of skin 304 




red softening of thrombi 261 






regurgilatiuu 379, 283 


MroiiB cavities, development of ch. »xx 




renal diBease and cardiac hyi«rlrophy 


cysts 358 




379 


uicmbraneB Sect. IV 




reticular indaration ol lymphatio glandn 


effusion from 3511 




941 






retroperitoneal heniia 107 


ioflammationsoOSl 


_ 


rlingBdeBS73 


parasites of ch. imv 


^^^1 




XIIUl 






tumours of ob. xsilv 




W lioe-water stools 473 


(crpeot. venom on blood S62 




■ rtogn-oim, commoD 4U 


sbelUcconeretiou lu intestine 479 




cniflled 410 


thingles 3S3 




rodent ulcer 403 


BiderosiE 368 






Biliquoso desquamation 373 




farfuracBft herpotiformiB 413 


simple atrophy of liver 4M.J 






situH IransvetauB (heart) 272 






_ (liver) 483 


L 


L 



^ INDEX OF 


1 

SUBJECTS, 369 


{The nujiibm Tt/. 


!T la the articUi) 


tkin, atrophy ol ch. xiivii 








duewes o( Sect. V 


^— — - pjlome 453, 154 


ftmotionBoraSfl 


sudamiaa382 


hyperaemiBofaOO 


sulphuretted hydrogen poiaoning 259 


lm)e[plaaim of 393, 397 


snlpharic acid on blood 262 
aan-bura 362 




BUD-xpota 362 




Bun-Rlroke, aahjdraemia in 259 


paraaites of ch. riJi 


Buppurating bubo 337 


tnmoiin of 39a sqij 


aappuratioo of liver 493 sqq 


nlcerB of 391 


^- lymphatic glands 337 




month 134 


smaU-poi 361, 372. 37-J, 387 
BOflemng of heart 277 




uplcen 322 


oeflophagna U3 




Blomach 153 


Bweat-glandB, adenoma of 102 
ayooBia nonparasitaria 403 


— uiruiauiu ctrtj ioi 

RDOsm d oesophagus 419 


spleen, obanges in Seat, m 


parasitnria 405, 111 






degenetatioiiB of 32S 






— pustular 380 




ByphiliBorintertine476 


grannlomata of ch. ixii 


mouth 135 






in leukaatnia 260, 32S, 320 


throat 146 




syphQitio arteritis 295 


ropture of 320, 326 


- — - bubo 342. 391 




chancre 391 _^^^^M 




enlargement of spleen 327 ^^^^H 


tumoari of 339 


hepatitis 499, 500 ^^^^H 


splenic abaoesB 322 




Bplenionloa 317 


Btphiloma of heart 283 ^^^^^H 


BplenitiB 320 


liver 500 ^^^H 


ipnrionB anenryBni 308 


^^H 


BClDBSUa368 


tsenU cncumcrina 179 ^^^^H 


Btanation, liver in 463 






nana 479 ^^^^M 




— Boliam479 ^^^^^H 


Bteel-dnaC in hlood 2G5. 268 


tartar of teeth 110 ^^^^^H 


■lenoBia of the great vessels 271. 279 


tatooiug 334. 362 ^^^^^M 


^ the OEtia Tenoaa 270, 282 


taTuochohc acid 181 ^^^^^H 


^L inteetine 168 


iwth, chan^GB tu 110 ^^^^^H 




syphaitic 441 ^^^^^H 


H pjlonu 453, 151 


telangiectasix 305 ^^^^H 


H stomach ch. uii 


teratoid tnmours 338 ^^^^^H 


^H anonialieB of 154 


thoraoic duct, cIoBore of 315, 39A ^^^^^| 


■ cancer ot 461 


throat L ^^^^B 


H corrosion of 157 


thrombophlebitis 254, 291 ^^^^H 




UiromboBis ch. Ii ^^^^^^^H 


■ erosion of 468 


cardiac 233 ^^^^H 


^1 ' fermentation in 453 


factors in 2S3 ^^^^^1 


■ haemorrhage of 458 


from atheroma 300 ^^^^^H 


B indoratioD ol 4S6 


• in aneuryBRw 304 ^^^^^^H 

issueB of 254, 235 ^^^^^U 


^K inflammatioiuof4S6, 1S7 


marasmic 253, 256 ^^^^H 


^H polypi of 455, 156 


of lymphaUcB 31G ^^^^^H 


^H Kofteoing ol 463 




^H ■ tamoara ot 461 


calcification ol 251 ^^^^^1 


^B nicer of 456. 459 


-~ mottled 253 ^^^^H 


^B Btomabi of serooa Biufacea 318 




^m BtomatitiB 433 


^252 ^^^H 


^1 


softeniiie of 264 ^^^H 


^ft F. A. 


^1 



INDEX OF SUBJECTS. 



tlirombus. white 252 
thmflh 433, 436, 449, 479 
thymus gland, atrophy of 331 



rr to the atiUUi) 
nicer of the dnodennm 471 
470 



Teraioolor 413 

toasilB ch. L 

trabecniar induration of lymphatic glandB 

341 
tiiohina spiraliB 479 
trichinaa in blood 265 

peritonBnm 336 

bichoceph^ns dispar 479 
trichophyton tonsnrans 411 
tropical abscesB of liver 193 
tubercle of heart 3S5 

UverSOl 

Bpleen 327 

in blood-vessels 2Gi, 296 

tDhciculn Sfili, 36S 
tnberctUoBia of ioteatine 476 

— ■- liver 501 

— mouth 425 

mueouB membranes ch. 



SIS 
membrimea ch. 

throat 446 

tuberculooa infiamroation of vcasels 296 
Ijmpiialies 



tamonr-cells in biood-vessele 264, 31S 

lymphatics 316 

tninoarB of heart 286 

— intestine 478 

liver ch. ui 

lymphatic glands 343 

mouth 433 

mucona membranea 431 

oenophftgUB 151 



stomaoh 456, 459 



, lolUaular4ai, 470 

rodent 403 

- tubcrcnlons 428, 475 

typhoid 471 

alcerative endocarditia 28S 

aComatitia 434 

umbilical hernia 465 
umbilication of pnatules 383 

urio acid in goat 259 
urobiliii 268 
urobiUnuria alter 



valves, deformity of 271 
valvular aneurysm 2S3 

thrombus 263 

vegeUtiona 360 

varicella 388 
Tarioocele306 
varicone aneuryem 310 
ftlrophy of liver 483 

ulcer 306, 391 

nicer of oesophagni 4M 

variola 387 

— — - haemoirhagicB 361, SS7 

pnatulo of 372 

varii 306 

aneoryBmal 301, 311 

false 308 

Tasculariiiation of thrombi 256 
vaacular mechanism Sect. II 

nooplaama 313, 504 

vegetative endocarditis 360, 181 
vein-stones 251, 306 
venereal narta 394 

venom of BerpentB on blood 262 
vcuouB engorgement of liver 463 
»pl. -' 



255 



trunks, defects of 371 

ventral liemia 465 

vermiform appendage, Inflanu 



Kpleen 329 

— — stomach 461 

■ -, vaacnlar 313, 504 

tylomata 391 
typblitis 471 
typhoid fever 474 

ulcer 474 

tyroain in acute atrophy of liver 489, 490 

blood 269 






vesicles 366, 370, 371 

veaicnlae 366 

vesaelB, air in 265, 206 

changes in calibre of ch. ] 

degenerations of eh, su 

liyiicrtrophj of 389 

lijl«plasia of 272, 966 

inflammationa of oh. xir 

rupture of oh. tva 

size of 28fi 

wounds of 256 
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371 



{The numbers refer to the articled) 



vibices 3G1 
vitiligo 365 
volvnlus of iutestine 467 

warts, hyperplastic 398 

inflammatory 394 

necrogenio 390 

sebaceous 400 

yenereal 394 

warty endocarditis 280 
water canker 434 

waxy degeneration of heart 284 
wens 399, 404 
wheals 360 
white blood 260 



white haemorrhage 260 
whitlow 390 
Wirsnng, canal of 513 
wounds of blood-vessels 256 

xanthelasma 401 
xanthoma 401 
xeroderma 361 

yollow atrophy of liver 489, 490 
softening of thrombi 254 

zona 371, 383 

zoster, herpes 371, 383 
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